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INTRODUCTION. 


The Montaity WEATHER Review for May, 1897, is based on | 
2,927 reports from stations occupied by regular and voluntary 
observers, classified as follows: 148 from Weather Bureau sta- | 
tions; numerous special river stations; 33 from post surgeons, 
received through the Surgeon General, U. 8. Army; 2,588 
from voluntary observers; 96 received through the Southern 
Pacific Railway Company ; 
received through the Superintendent United States Life-Sav- 
ing Service; 32 from Canadian stations; 1 from Hawaii; 
20 from Mexican stations. International simultaneous ob- 
servations are received from a few stations and used together 
with trustworthy newspaper extracts and special reports. 


14 from Life-Saving stations, | 


Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- 
/ ologist to the Government Survey, Honolulu; Dr. Mariano 

Barcena, Director of the Central Meteorological Observatory 
of Mexico and Commander J. E. Craig, Hydrographer, 
United States Navy. 

The Review is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. Unless otherwise specifically 
noted, the text is written by the Editor, but the meteorological 
tables contained in the last section are furnished by Mr. A. J. 
Henry, Chief of the Division of Records and Meteorological 
‘Data. 


we 
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CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The month was remarkable for the unprecedented flood in 
the lower portion of the Mississippi River, which had, how- 
ever, begun to decline at the close of the month. The rain- 
fall in the upper watershed of the Rio Grande was remarkably 
heavy, thus preparing for the subsequent floods in the lower 
part of the river. The mean temperatures were the highest 
on record at several stations in the northern Plateau and 
north Pacific Slope and California. 
record at several stations in Indiana, Ohio, Kentucky, and 
Tennessee. 

ATMOSPHERIC PRESSURE. 


{in inches and hundredths. ] 


The distribution of mean atmospheric pressure reduced to 


It was the lowest on |‘ 


|was generally in excess, except slight deficiencies in Oregon 
| California, and the Lake Region. 

The greatest excesses were: In the United States, Wichita, 
(0.13; Oklahoma, Kansas City, and Des Moines, 0.12; Bis- 
-marck, St. Louis, Dodge City, Amarillo, and Abilene, 0.19. 
‘In Canada, Bermuda and Halifax, 0.08; Sydney, Minnedosa, 
‘and Calgary, 0.07. The deficits were: In the United States, 
Yuma, 0.08; Oswego, 0.05; Portland, Oreg., Roseburg, and 
| Fresno, 0.04. In Canada, Rockliffe, Kingston, and Toronto, 

).02. 


As compared with the preceding month of April, the pres- 
sures reduced to sea level show a slight rise in Iowa and 
| Missouri, Cape Breton, and Newfoundland, but a fall in all 
other regions. 

The greatest rises were: In the United States, Omaha, 0.03 ; 
'Des Moines, Kansas City, and Wichita, 0.02. In Canada, St. 





sea level, as shown by mercurial barometers, not reduced to | Johns, N. F.,0.07; Sydney, 0.03. The greatest falls were: In 
standard gravity, and as determined from observations taken | the United States, Salt Lake City, 0.18; Fresno, 0.16; Idaho 
daily at 8 a.m. and 8 p. m. (seventy-fifth meridian time), is} Falls, Winnemucea, and Red Bluff, 0.15; Carson City, Har- 
shown by isobars on Chart IV. That portion of the reduction | rigshurg, New York, Atlantic City, and Hatteras, 0.14. In 


to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The mean pressure during the current month was highest 
off the coast of Washington and Oregon; it was lowest in 
Arizona, and low in eastern Montana. 

The highest reduced pressures were: In the United States, 
Tatoosh Island, 30.10; Fort Canby and Eureka, 30.07; Seattle, 
Des Moines, Kansas City, St. Louis, Knoxville, Chattanooga, 
New Orleans, Mobile, Pensacola, and Charleston, 30.06. In 
Canada, Bermuda, 30.14; Halifax, 30.05; Sydney,30.04. The 
lowest were: In the United States, Yuma, 29.76; Phoenix, 
29.77; Fresno, 29.86; Havre, 29.88; Miles City, 29.89. In 
Canada, Prince Albert, 29.83; Edmonton, Swift Current, and 
Rockliffe, 29.92. 

As compared with the normal for May, the mean pressure 


Canada, Kingston, 0.12; Ottawa, Rockliffe, Parry Sound, 
Toronto, Saugeen, 0.11. 
AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 

During the month the apparent paths of seven highs and 
eleven lows were sufficiently well defined to be traced on the 
accompanying charts, I and II. The following table gives 
the principal facts regarding the origin, movement, and 
point of disappearance of these highs and lows. 

The following general remarks are added: The highs and 
lows of the month have been remarkably well defined for 
this season of the year. The general transference has been 
quite uniform, except when starting in the Pacific or north 
of Montana. 
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HIGHS. 

Numbers I and II began in the Lake Superior region, 
moved a little south of east, and were last seen on or near the 
south Atlantic Coast. VII began to the north of Montana, 
and was last noted over Lake Superior. The remaining 
highs separated from the permanent high in the Pacific. 
There was a singular motion, first northward up the Pacific 
Coast and then east and southeast toward the Atlantic. 

LOWS. 

Of the lows, VI and VIII began off the north Pacific 
Coast; II, VII, IX, and XI north of Montana in the sub- 
permanent low in that region. IV and V began near Lake 
Superior, ITI in Nevada, I in North Carolina, and X off the 
middle Atlantic Coast. The general path was to the north 
of the United States and across the Lakes. 

Movements of centers of areas of high and low pressure. 









































Aver 
First observed. Last observed. | Path. | velocities. 
Number. -| 6 -|B a 5 s 
s Al 3 m | we we = > 5 
~ */i 8s = ae 3 5 3 5 
A 4/3 A siata A; 4a |e 
High areas ° ° ° © | Miles. | Days. Miles. | Miles. 
ayer l,a.m.| 49 9% | T,a.m.| 37 83 | 2,000) 6.0 34 | 13.9 
Bic cccese see coos 5,a.m.| 3 8 | W,a.m.| 33 78) 1,600) 5.0 332 13.8 
BEE. cccccesccces S.a.m.| 36) 1233) Da.m.| 38 72 | 5,330/15.0) 3 | 14.8 
TV cocce covccece 15, p.m. Hu 121 | 24, p.m. 48 | 5,50) 9.0 616 | 2.7 
W ascocccoceceses W,p.m.| 47 128 | W,a.m./| 31 S81 4,820) 7.5) 42) 2.8 
Wikecede+eseessee Ma.m.| 41 126 | 29, p.m. 33 100; 3,280) 5.5 506) 24.8 
VEE coccccccesess B,a.m.| S52; 113 | 3i,p.m.| 3 | 1,330) 3.5 381 15.9 
ee Ee SR RE eee PERE 23,960 | 51.5 | 3,256 
Mean of 7 
Sis sancclcccscocseaiussseivecsccioosesoescoioceseioooees 3,493 | 7.4|) 465) 19.4 
Mean of 51.5 
AYR ence cecclecccss cescleccceleceess aaa) 20 Ge ote FR 465 19.4 
Low areas | | 
ccccdocccceseece lLa.m. | 3% 82 6a.m.| % 74 1,600 5.0) 332) 13.9 
Recescceceececes 2pm.) 55/| 111 5,a.m.| 48 ww 1,080) 2.5 413 17.1 
ess etukenel 4.p.m.| 42/ 17) 10,p.m.| 47| 7/| 2890) 6.0) 481) 20.0 
BV cccccccccesees W,a.m.| 46 7 2,p.m.| 48) 77) 1,480) 2.5 574 | 23.9 
Y ccccece ccccvecs 2,p.m.| 47 91 | Ii,a.m./| 49) 68) 1,280) 2.5 514; 21.4 
VE nc cccceccccees 12,p.m.| 48 | 128 17,p-m.| 49) 106) 2,110) 5.0 422 17.6 
VER cocceccccess 1%p-m.| 52) 108 | p.m. | 45 61 | 2,800; 4.0 700 | 2.2 
VII. oe ee ceeeee 19,p.m.| 48) 126) %,p.m./) 44) 67 | 3,220) 6.0 536 | 22.3 
EE ccccece cocces 23, p.m. 53) 119 Wp.m.| 88 2,780) 5.0) 557 | 2.2 
a cheseesbonedi Z,a.m.| 41) 69) 29%,p.m./ 49) 71) 860! 2.5 | 346 | 14.4 
TEE cosece ave ‘cose 27,p.m,.| S| 114) 3i,p.m./ 51 68 | 2,230 4.0 6 | 2 
Mi cnccicdetbetineuan aehubnudiceebosnnenee Se TS 22,200 | 45.0) 5,431 
Mean of ll | } 
BBBeccccccloccs cocccclescccle cccclecesccceccloocceleceses 2,026 | 4.1 494) W.6 
Mean of 4 | 
MYGs ccccccclecccccccccleccselocccee|socceccecs eves ‘eae [oceeecesloccees 493 | W.5 





LOCAL STORMS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 

No severe tornado occurred within the United States dur- 
ing April and May, 1897, and there was an absence of minor 
tornadoes and violent thunderstorms that stands in marked 
contrast to the record of the same months in 1896. May, 1897, 
was unusually free from violent atmospheric disturbances. 

March storms not heretofore reported: March 18, Texas, Tar- 
rant County, 8:20 p. m., central time: no funnel, whirl, 
counter clock-wise, moved from southwest to northeast, no 
fatalities, property loss small. 

March 31.—Arkansas: First observed near Orlando, Cleve- 
land County, about 7 miles southeast of New Edinburgh, 
Ark.; path 4 to 4 mile wide; moved northeast. Observed 
again, near Star City, Lincoln County, and at Grady about 
13 miles northeast of the latter. In all 7 persons, colored, 
were killed and probably a larger number injured. The path 
of the storm varied in width, and the length is not known. 
Property loss not large, probably not over $10,000, aside from 
the loss to crops and standing timber. 

A minor tornado was observed near Tuckerman, Jackson 
County, about 3:00 p.m. of the same date. No casualties 
and but small property loss. 

April 1.—Missouri: Heavy rains and in places severe hail 
storms occurred. 


3d.—Kansas: Topeka, 1 p. m., central time: a small funnel 
cloud formed over the corporate limits of Topeka and moved 
slowly northward, a little above the housetops. The damage 
was confined principally to chimneys and roofs. The funnel 
cloud was not more than 40 feet wide and at no time de- 
scended to the ground. Pedestrians were warned of its ap- 
proach by a buzzing noise and had abundant opportunity to 
get out of the way. The funnel cloud was very black and 
the whirling was plainly visible, but no wind effects were 
noticed, except in the immediate track of the funnel. 

7th.—Texas: Severe rain and hail storms visited 
northern part of the State. 

Sth.—Indiana: Heavy rain and snow interrupted telephonic 
and telegraphic communication. Alabama and Georgia: Se- 
vere local storms occurred in Albany, Folkston, and Valdosta, 
Ga., and Ozark, Ala.; one life was lost by falling timbers at 
the last-named place. 

19th.—Illinois and Michigan: High winds and gales pre- 
vailed over Lake Michigan and ‘the adjacent territory; 5 
persons were injured in Chicago by the falling of signs, der- 
ricks, etc. 

22d.—Kansas: Four miles north of McFarland, Wabaunsee 
County, 8:45p.m., central time: 1 killed,7 injured; property 
loss about $2,000; path from 50 to 200 feet wide, and 15 
miles long; moved a little east of north. One mile west of 
Newton, 10:00 p. m., central time: no fatalities, 3 injured, 
property loss about $2,000: moved a little east of north; 
path 150 feet wide and 12 miles long; destruction not con- 
tinuous over the entire length. 

23d.—Iowa: Anamosa, 8:50 p. m., central time: no cas- 
ualties, property loss under $5,000; path 300 feet wide, 5 
miles long; moved a little east of north. 

24th.—Michigan: Omer, Arenac County, 5:30 p. m., cen- 
tral time: 3 injured; property loss about $4,800; path about 
40 feet wide and a half mile long. Mr. C. F. Schneider, Sec- 
tion Director of the Michigan Climate and Crop Service, 
makes the following report upon the meteorological con- 
ditions on the day of the tornado: 


The morning at Omer was clear and warm with a fresh southeast 
wind; toward noon the sky began to cloud over rapidly and the wind 
to increase in force. During the afternoon the clouds lowered and 
began to assume a threatening appearance, and the southeast wind 
increased to a gale of about 30 miles per hour. By 5:00 p. m. the sky 
was very dark and the wind had become strong enough to loosen signs 
and boards, and it had begun to shift to the south-southeast. At this 
time a violent thunderstorm set in, the thunder and lightning being 
continuous. The thunderstorm moved from the southwest to the 
northeast, and in advance of the tornado. About 5:15 p. m. a light 
sprinkle of rain fell for a few minutes, and this was followed by a 
light fall of small, opaque hailstones. During the half hour from 5:00 
to 5:30 p. m, the wind continued to blow a gale from the south-south- 
east, and this wind was very warm and somewhat suffocating. At 
5:30 p. m. (as near as can be determined) the tornado cloud suddenly 
made its appearance from the southwest. 

This tornado cloud was typical in form, being described by such 
citizens as saw it, as “‘ balloon shaped,”’ or, as text books speak of such 
phenomena, “funnel shaped.” It was about 40 feet high, its top hav- 
ing a steady forward movement, but the lower part of it, which cor- 
responds to the basket or car of a balloon, had an unsteady motion, 
moving from side to side, and in advance, and sometimes in the rear 
of the body of the cloud. The whole cloud had a wavy horizontal 
movement, sometimes being nearly in contact with the earth, and then 
lifting up for some distance. It was accompanied by a peculiar roar. 


May 8th.—Kansas: One mile west of Ulysses, 3 p. m., cen- 
tral time: no casualties; one building destroyed; path 100 
ards wide, 4 mile long. 
May 9th.—Arkansas: Corning, 5 p. m., central time: no 
casualties; property loss about $200; width of path 200 to 
300 yards, length, 2 miles; moved northeast. 


TEMPERATURE OF THE AIR. 


the 


[In degrees Fahrenheit.) 
Both the mean temperatures and the departures from the 





normal are given in Table I for the regular stations of the 
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Weather Bureau, which also gives the height of the ther- 
mometers above the ground at each station. The mean tem- 
perature is given for each station in Table II, for voluntary 
observers. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table IT. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected 
out of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
our observers; such isotherms are controlled largely by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: In the United States, 
Yuma, 80.4; Phoenix, 79.5; Key West, 77.8; Corpus Christi, 
75.8. In Canada, Bermuda, 70.0; Spences Bridge, 61.5; Bat- 
tleford and Swift Current, 56.9; Calgary, 55.8; Edmonton, 
55.4. The lowest were: In the United States, Sault Ste. 
Marie, 45,8; Marquette, 47.6; Eastport, 46.2; Portland, Me., 
46.6; Alpena, 48.6. In Canada, Father Point, 42.8; White 
River, 45.6; Port Arthur, 45.8; Sydney, 47.2; St. Johns, N. 
F., 47.8. 

As compared with the normal for May the mean temperature 
for the current month was in excess over the Plateau Region, 
the northern and the Pacific slopes, the Canadian Northwest 
Territories and Maritime Provinces. It was deficient in the 
Mississippi Valley, Atlantic States, and the Lake Region. 

The greatest excesses were: In the United States, Havre, 
7.3; Miles City, 7.1; Helena and Idaho Falls, 7.0; Winne- 
mucca, 6.9; Rapid City, 6.7. In Canada, Swift Current, 5.9; 
Edmonton, 5.8; Calgary, 4.8; Qu’Appelle, 4.2. The largest 
deficits were: Cincinnati, 5.0; Parkersburg and Indianapolis, 
4.9: Pittsburg and Louisville, 4.5; Lexington, 4.0. In Canada, 
Quebec, Montreal, and Toronto, 1.4; Saugeen, 1.2; Kings- 
ton, 0.9. 

Considered by districts the mean temperatures of the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departures were: Northern 
Slope, 5.6; middle Plateau, 5.2; northern Plateau, 5.0. The 
greatest negative departures were: South Atlantic, 1.5; 
Florida Peninsula and East Gulf, 1.6; Ohio Valley and Ten- 
nessee, 3.9. 

In Canada.—Prof. R. F. Stupart says: 

In British Columbia and the Northwest Territories the mean temp- 
erature of the month was very much above average, the greatest ex- 
cess being between 9° and 12° in southern Alberta. The line of no 
departure passes through eastern Manitoba, Port Arthur, and White 
River. Nearly all Ontario shows a mean temperature ranging from 
average to 3° below. Quebec stations all show about 1° degree below 
average. Inthe Maritime Provinces the departure ranged from zero 
to plus 3°. 

The years of highest and lowest mean temperatures for May 
are shown in Table I of the Review for May, 1894. The 
mean temperature for the current month was the highest on 
record at: Red Bluff, 72.6; Fresno, 71.7; Sacramento, 67.0; 
Walla Walla, 65.8; Salt Lake City, 63.4; Spokane, 62.4; 
Winnemucca, 60.8; Havre, 60.6; Helena, 60.0; Rapid City, 
59.8; Carson City, 59.4; Idaho Falls, 58.6; Baker City, 58.2. 
It was the lowest on record at: Parkersburg, 58.6; Indian- 
apolis, 58.8; Lexington, 59.4; Cincinnati, 59.5; Louisville, 
61.6; Nashville, 64.4. 

The maximum and minimum temperatures of the current 





month are given in Table I. The highest maxima were: 104, 
Pheenix (28th); 102, Yuma (28th); 100, Walla Walla (29th) ; 
99, Fresno (20th); 98, Red Bluff (19th); 95, Spokane (29th). 
The lowest maxima were: 64, Eastport (5th); 65, Woods 
Hole (18th); 66, Nantucket (frequently); 67, San Diego 
(frequently) and Tatoosh Island (13th); 68, Block Island 
(18th); 70, Eureka (11th) and Narragansett Pier (18th). 
The highest minima were: 70, Key West (8th); 62, Galveston 
(1st); 60, Corpus Christi (2d); 59, Port Eads (frequently). 
The lowest minima were: 24, Northfield (8th); 25, Wil- 
liston (13th); 26, Moorhead (24th); 27, Huron (24th), 
Idaho Falls (8th); 28, Bismarck and North Platte (14th), 
Cheyenne (9th); 29, Carson City and Winnemucca (8th), 
Lander (9th). 

The years of highest maximum and lowest minimum tempera- 
tures for May are given in the last four columns of Table I of 
the Review for May, 1896. During the current month the 
maximum temperatures were equal to or above the highest on 
record at: Walla Walla, 100; Spokane, 95; Idaho Falls, 89; 
Baker City, 88; Fort Canby, 85. The minimum tempera- 
tures were equal to or below the lowest on record at: Cin- 
cinnati and Columbus, Ohio, 33. 

The greatest daily range of temperature and the data for com- 
puting the extreme and mean monthly ranges are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were: Moorhead, 
48; Williston, 45; Huron and Havre, 44; Bismarck and 
Carson City, 43. The smallest values were: San Diego, 11; 
Galveston, 13; Key West, 14; Nantucket, 15; Tatoosh Island, 
18; Block Island and Hatteras, 19. 

Among the extreme monthly ranges the largest were: Wil- 
liston, 65; Moorhead, 64; Bismarck and Idaho Falls, 62; 
Winnemucca, 61; Walla Walla and Huron, 60. The smallest 
values were: Key West, 16; San Diego, 17; Galveston, 21; 
Woods Hole, 23; Tatoosh Island, 24; Nantucket, 25; Block 
Island, Hatteras, Port Eads, and Corpus Christi, 26. 

Accumulated monthly departures from normal temperatures 
from January 1 to the end of the current month are given in 
the second column of the following table, and the average 
departures are given in the third column for comparison with 
the departures of -current conditions of vegetation from the 
normal condition. 























Accumulated | Accumulated 
departures. departures. 
Districts. | aa P i ouh | Districts. SF a > 
ver- | ver- 
oe age. | Total. age. 
a | — 
|.° ° | ° ° 
New England ............- + 5.6 t 1.1 || South Atlantic........... —0.5| —0.1 
Middle Atlantic........... + 2.4 OB F Bnet Gelfeccccccces covecs — 1.0 — 0.2 
Florida Peninsula......... 0.9 0.2 || Ohio Valley and Tenn...) —1.5| — 0.3 
WORE GHEE vccececcccccs cass - 4.5 0.9 || North Dakota............ —3.9| —0.8 
Lower Lake .. «... 66.5056. | + 3.8 0.8 || Southern Slope........... —0.8| —0.2 
Upper Lake ............++- t 8.3 t 1.7 || Southern Plateau ........ — 3.4) — 0.7 
Upper Mississippi Valley...) 1.5 0.3 || Middle Plateau .......... —4.1| —0.8 
Missouri Valley ........... + 0.9 | + 0.2 | Middle Pacific............ —25!/ —0.5 
Northern Slope. ........+. | t 1.0 0.2 || South Pacific............. — 2.2] —0.4 
Middle Slope......+...++++ 2.3 0.5 | 
Northern Plateau......... t 9.5 1,9 | 
North Pacific............- 0.2 0.0 
MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, is given in Table I. 

The rate of evaporation from a special surface of water 
on muslin at any moment determines the temperature of 
the wet-bulb thermometer. The mean wet-bulb temperature 
is now published in Table 1; it is always intermediate, and 
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generally about half way between the temperature of the air 
and of the dew-point. The quantity of water evaporated 
in a unit of time from the muslin surface may be considered 
as depending essentially upon the wet-bulb temperature, the 
dew-point, and the wind. 

The relative humidity, or the ratio between the moisture 
that is present in the air and the moisture that it would con- 
tain if saturated at its observed temperature is given in 
Table I as deduced from the 8 a. m. and 8 p. m. observations. 
The general average for a whole day or any other interval 
would properly be obtained from the data given by an evapo- 
rometer, but may also be obtained, approximately, from fre- 
quent observations of the relative humidity. 


PRECIPITATION. 
[In inches and hundredths. ] 


The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
exceeded 10 inches in the neighborhood of Jupiter, and ex- 
ceeded 6 inches in southeast Florida, central Texas, southern 
Maine, Connecticut, New York, northern New Jersey, and 
eastern Pennsylvania. Little or no rain fell in the central 
and southern Plateau Region and California. 

The larger values for regular stations were: Jupiter, 10.73; 
Portland, Me., and Eastport, 7.88; Washington, 6.97; Balti- 
more, 6.88. 

Details as to excessive precipitation are given in Tables XI 
and XII. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from the self-registering 
gauges kept at the regular stations of the Weather Bureau, 
is not now tabulated. 

The current departures from the normal precipitation are 
given in Table I, which shows that precipitation was in ex- 
cess in New England, and especially in northwestern Texas 
and eastern New Mexico. It was deficient in the Valley of 
the Mississippi and tributaries. 

The large excesses were: Jupiter, 4.9; Eastport, 4.2; 
Santa Fe, 3.3; Baltimore, 3.1; Washington, 3.0; Amarillo, 
2.4. In Canada, Yarmouth, 2.5; Quebec, 2.0. The large de- 
ficits were: New Orleans and Little Rock, 4.6; Vicksburg, 
4.0; Springfield, Mo., and Yankton, 3.6; Kansas City and 
Montgomery, 3.4; Meridian and Atlanta, 3.2; Topeka and 
St. Louis, 3.0. 

The average departure for each district is given in Table 
I. By dividing each current precipitation by its respective 
normal the following corresponding percentages are obtained 
(precipitation is in excess when the percentage of the normal 
exceeds 100): 

Above the normal: New England, 120; Middle Atlantic, 
135; Florida Peninsula, 130; southern Slope, 165; southern 
Plateau, 300. 

Below the normal: South Atlantic, 63; east Gulf,31; west 
Gulf, 59; Ohio Valley and Tennessee, 87; lower Lake, 89; 
upper Lake, 76; North Dakota, 37; upper Mississippi, 43; 
Missouri Valley, 37; northern Slope, 49; middle Slope, 80; 
middle Plateau, 56; northern Plateau, 74; north Pacific, 61; 
middle Pacific, 21; south Pacific, 19. 

In Canada.—Prof. R. F. Stupart reports: 

The rainfall was considerably below the average in British Colum- 
bia, and less so in the Northwest Territories and Manitoba. It was 


somewhat in excess in Ontario and Quebec. It was slightly above 
average in Prince Edward Island and eastern Nova Scotia, but very 


excessive in southern New Brunswick and western Nova Scotia. 

The years of greatest and least precipitation for May are 
given in the Review for May, 1890. The precipitation 
for the current month was the greatest on record at: 





Santa Fe, 4.35. It was the least on record at: Columbus, 
Mo., 3.19; Raleigh, 2.85; Springfield, Mo., 2.48; Kansas City, 
1.24; Nashville, 1.22; Cairo, 1.12; Chicago, 0.84; Moorhead, 
0.80; Eureka, 0.75; Montgomery, 0.68; Havre, 0.42; Miles 
City, 0.35; Atlanta, 0.34; Tampa,: 0.33; Carson City, 0.23; 
North Platte, 0.11; Red Bluff,0.06: Point Reyes Light, 0.02; 
Fresno, 0.00. 

The total accumulated monthly departures from January 1 to 
the end of the current month are given in the second column 
of the following table: The third column gives the percent- 
age of the current accumulated precipitation relative to its 
normal value. 

















. ai | 1 a 

ae 33 | 38 

Districts. ee | 32 Districts. EE | gS 
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SNOWFALL. 


The total monthly snowfall at each station is given in Tables I 
and II. The chart of geographical distribution is omitted 
for this month. 

Snowfalls of from 4 to 23 inches were reported from moun- 
tain stations in Colorado; from 1 to 24 inches in the moun- 
tains of western Montana; 4 inches or less in Ohio, Indiana, 
Kentucky, and West Virginia, and generally a trace in cen- 
tral Maine, the upper Lake Region, Wisconsin, and Minnesota. 

The depth of snow on the grownd was not appreciable at the 
end of the month. 

In Canada.—The map for May, published by Prof. R. F. 
Stupart, makes no special mention of snowfall, but local re- 
ports show that light snows fell in Manitoba and the region 
north of Lake Superior; also in New Brunswick, Nova Scotia, 
and Newfoundland, but all disappeared very soon. 


HAIL. 


The following are the dates on which hail fell in the 
respective States : 

Alabama, 12. Arizona, 19,29. Arkansas, 28. California, 
14, 15, 23. Colorado, 4, 5, 8, 9, 14, 16, 18, 20, 21, 24, 29, 30. 
Delaware, 18,21. District of Columbia, 24. Florida, 15, 24. 
Idaho, 3, 6, 7, 8, 15, 19, 20, 24, 25, 30,31. Illinois, 8, 9, 13, 
14,15. Indiana, 9, 11, 14,15,20 to 24. Indian Territory, 10. 
Towa, 8, 10, 12, 18, 14, 19. Kansas, 2, 8, 9, 10, 21, 22, 25. 
Kentucky, 9, 23, 24. Louisiana, 1, 11, 13, 14. Maine, 7, 29. 
Maryland, 21, 24, 25. Massachusetts, 7. Michigan, 11, 13, 
14, 19, 23, 30. Minnesota, 11to15. Mississippi, 8, 30. Mis- 
souri, 2, 8, 20, 22, 26, 28. Montana, 9, 16, 30. Nebraska, 10, 
11, 17, 18, 20,31. Nevada, 1, 2, 7, 8, 17, 18, 21, 23, 24. New 
Jersey, 21. New Mexico, 3, 4, 6, 15 to 21, 23, 25, 26, 27. New 
York, 4. North Carolina, 1, 5, 13, 14, 17, 24, 29, 30. North 
Dakota, 7,10, 11, 25, 26. Ohio, 9, 12, 14, 15, 16, 20, 23, 24, 27. 
Oklahoma, 4, 6, 8, 9, 10, 12, 13, 22. Oregon, 4 to 7, 16, 24. 
Pennsylvania, 16, 21, 23, 24. South Dakota, 8, 11, 12, 13, 16, 
18,26. Tennessee, 8, 9, 21,24. Texas, 4 to 7, 10 to 13, 16, 
17, 23. Utah, 1, 15, 20,24. Virginia, 1, 5, 11, 16, 17, 21, 25, 
24. Washington, 5, 6, 7, 12, 29,30. West Virginia, 24, 29, 
30. Wisconsin, 12, 13, 14, 29,31. Wyoming, 2, 19. 
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SLEET. 


The following are the dates on which sleet fell in the re- 
spective States : 

California, 17. Colorado, 3, 4, 10, 27,31. Illinois,2. In- 
diana, 1,2. Iowa, 13. Michigan, 1, 2, 30, 31. Minnesota, 
14,28. Montana, 9. North Dakota, 11. Ohio, 1, 2. Vir- 


rinia, 2,3. West Virginia, 2. Wisconsin, 12, 30. 
£ ’ b ] b ] b 


WIND. 


The prevailing winds for May, 1897, viz, those that were 
recorded most frequently, are shown in Table I for the regu- 
lar Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p.m., are given in Table VIII. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 

Mazxinium wind velocities are given in Table I, which also 
gives the altitudes of the Weather Bureau anemometers above 
the ground. Maxima of 50 miles or more per hour were re- 
ported during this month at regular stations of the Weather 
Bureau as follows (maximum velocities are averages for five 
minutes; extreme velocities are gusts of shorter duration, 
and are not given in this table): 
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SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 22 regular stations 
of the Weather Bureau by its photographic, and at 39 by its 
thermal effects; at one of these stations records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time; for convenience the results are all given 
in Table X for each hour of local mean time. In order to 
complete the record of the duration of cloudiness these 
registers are supplemented by special personal observations 
of the state of the sky near the sun in the hours after sunrise 
and before sunset, and the cloudiness for these hours has 
been added as a correction to the instrumental records, whence 
there results a complete record of the duration of sunshine 
from sunrise to sunset. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table 1; its complement, or percentage of clear sky, is given 
in the last column of Table X for the 60 stations at which 
instrumental self-registers are maintained. 


COMPARISON OF DURATIONS AND AREAS, 


The sunshine registers give the durations of effective sunshine 
whence the durations relative to possible sunshine are derived ; 
the observers’ personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 








each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records 
of percentages of durations of sunshine are almost always 
larger than the observers’ personal estimates of percentages 
of area of clear sky; the average excess for May, 1897, is 
10 per cent for photographic and 11 per cent for thermo- 
metric records. 

The details are shown in the accompanying table, in which 
the stations are arranged according to the total possible dura- 
tion of sunshine, and not according to the observed duration. 


Difference between instrumental and personal observations of sunshine. 
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ie ER cactcncsens éotiniensgneans 24 84) T.| 414.6) 64 |.....)cceees M4 % 
Tampa, Fla.... 2.00. cocccscccccccceces 2 87) T.| 419.8 | T7 j.ceccleceees 79 2 
Galveston, Tex ......ce.ccseeeceesesees 29 18/| P.| 421.8 
New Orleans, La ........5 es ceeeceeecees 29 58 T.| 423.7 
Savannah, Ga@.......0.sceeecceseceecees 32 05 P.| 428.4 
Vicksburg, Miss ........00-ccccecweeees 32 22 T.| 428.4 
Gam Diese, Cal. .o.cce seccescccesscceces 32 43 P.| 430.7 
CI. ELE, ccveeccce. ccesenvecces 32 47 «T.| 430.7 
Phoomix, Avis .cccccccccssccccccscccceses 32 2) P.| 430.7 
Atlanta, Ga ...... 0.50 ceccees eeeccescese 33 45 T.| 482.6 
Los Angeles, Cal. ........sse+eeeeeeeees 34 (038 OP. «(482.6 
Wilmington, N. C.. o..cccccccccccecees 34 614 «TT. «(482.6 
Little Rock, Ark 2.0... 0.0sccceeeccceeees 34645 «T.| «434.2 
Chattanooga, Tenn .........6eeseeeenee 3 04 TT.) 434.2 
Santa Fe, N. Mex .......ceccceeseeeeees 3 41 *P.| 4396.7 
eS 2 eae 35 45 T.| 436.7 
Nashville, Tenn beoboe S6cGecanneeseennéss 36 10 T.| 436.7 
Fresno, Cal ......... -.. 36 43 T.| 439.0 
Dodge City, Kans... - 87 45) P.| 441.7 
San Francisco, Cal .. -| 87 48) T.| 441.7 
Louisville, Ky ...... .| 88 15) T.| 441.7 
St. Louis, MO .....cccceeccecccecs - 38 38 T.| 448.8 
Washington, D.C ........6.0c0es - 388 54, P.| 443.8 
Kansas City, Mo.... - 389 05 P.| 443.8 
Cincinnati, Ohio .. . 89 06 TT.) 443.8 
Baltimore, Md .... - 89 18 T.| 443.8 
Atlantic City, N. J -| 39 22, P.| 443.8 
IE dc ducatuscciecesseksbeseade 39°45 =P. | 446.7 
Indianapolis, Ind............sseesseees 39 46 «T.| + 446.7 
Philadelphia, Pa ...........eceeeecceees 39 57 T.| 446.7 
CE, GIR cn ccccccccccvcccccecese 39 58 T.| 446.7 
Barrisbere, PS oc... seces: csvcccce cos 40 16 T.| 446.7 
PERIL PUD nncccces seoee ceeuwsessons 40 32> T.| 449.1 
| 8S eer 40 43 T.| 449.1 
Salt LakeCity, Utah ..............00005 40 46 P.| 449.1 
ere ee '40 48|) P.| 449.1 
Cheyenne, WY0....... cccccesescweees 41 08 | P.| 449.1 
NT re ere 41 16|P.| 449.1 
Cleveland, Ohi0.....cccssccsecccccccees 41 30, T.| 451.9 | 80 |..cccleceeee 40; +1 
Des Moines Towa .........-cceeesceeees 41 O/T. | 1.9 | 67 [onc cleccces 72) +5 
GONLEEE 6o0n0sceescueseusensssssee 41 58) T.| 461.9 | 87 |.....).ceeee 62); +5 
PE UD 0.06800.0005000: ccvccccece seccsns 42 07|T.| 451.9 © lecesdheceeaa 4 J 7 
Binghamton, N.Y «.....00-eeeeeee eens 42 08 | T.| 451.9) 38 |.....)...... 46) +8 
Dic. ceensedes. scacsacinee 42 20/7.) 451.9) 42)... [0..... Be | +2 
I BEING incan dn0cecccseseeseesenee 4 21) T. | 451.9 | 8B l.ccccleccees 4; +8 
DGG, BOWE 0 00 0000s cevevececccecess 42 90/T.| 451.9 | 7B j.....).c00-- 72; —83 
PO Fh ern 42 30/T.| 464.9) 42].....)...... 53 | 11 
& Ss £ eee 42 53 | T.| 454.9 | SB f....cleccee 59 17 
PORENE. Dhe Foc vcecccesce :coes ecsees 43 08 | T.) 454.9) 41 [.....)..00.- 43 2 
Idaho Falls, Idaho. ............eeeeeeee 48 20) T.| 454.9) 67 |...0.).000e- 644, —8 
stn cnes sea nidbiod sass 48 30/7.) 457.9) @|...../.....- | 43) +20 
PII. Wbesece. 65006060660000 000008 44 10| P.| 457.9) 32) 48 shy ceeee Joovees 
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Minneapolis, Minn...........cseceeeees 44 59 . = naseendaleonss S x's 
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Portland, Oreg ...... 6.66 ceeseceseees { 45 32/P.| 4041) 58! 61 ry MBaredl Tad 
Miobame,, MOUSE 0000 0c0c cccccs cccccesecces 46 34/) P.| 467.4) 63) 69 Giscose oo 
Bismarck, N. Dak ...... 0.0000 ccceeseees 46 47) P.| 467.4) 6) 71 6 hocssateceses 
RR, Wreiles bic cccccoscnntecnseceee 47 98) T.| 471.8] Gt |.....|...... 68 | +17 
Spokane, Wash ..........ccceeceeseees 47 40) P.| 471.3) 59) TO) 411 «...-)--00- 

















* Buffalo, N. Y.—Instrumental record is for 28 days, for which the total possible is 
412.4; the instrumental, 244.1; instrumental percentage, 59; personal estimate, 42, 
and difference, +-17. 

+St. Paul, Minn.—The instrumental record is for 21 days, for which the total pos- 
sible is 316.1; instrumental record, 149.4; instrumental percentage, 47; personal per- 
centage, 35: difference, +-12. 
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ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table LX, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 


spectively. 


Thunderstorms.—The dates on which the number of reports: 


of thunderstorms for the whole country were most numerous 
were: 9th, 191; 12th, 180; 20th and 23d, 154; 21st, 179; 
24th, 162. 

Reports were most numerous in: Colorado, 171; Missouri, 
188; North Carolina, 172; Ohio, 170; Texas, 130. 

Thunderstorm days were most numerous in: Colorado, 29; 
Missouri, 21; New Mexico, 24; North Carolina, 22; Texas, 
20. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 11th to the 19th, inclusive. On the remaining 
twenty-two days of this month 77 reports were received, or 
an average of about 4 per day. The dates on which the 


number of reports of auroras for the whole country especially 
exceeded this average were: 20th, 12; 2Ist, 14; 29th, 16. 

Reports were most numerous in: Michigan, 7; Minnesota, 
Montana, and Wisconsin, 8; North Dakota, 15. 

The number of reports was a large percentage of the 
number of observers in: North Dakota, 40; Montana, 20; 
Delaware, 50. 

CANADIAN REPORTS. 

Thunderstorms were reported as follows: Grindstone, 21st; 
Grand Manan, 22d; Yarmouth, 13th, 3lst; Charlottetown, 
2ist; Father Point, 3lst; Quebec, 24th; Montreal, 20th; 
Rockliffe, 12th, 14th; Toronto, 10th, 12th; White River, 23d ; 
Ottawa, l4th, 31st; Port Stanley, 9th, 12th, 14th, 21st; Parry 
Sound, 9th, 12th, 30th; Winnipeg, 8th; Minnedosa, 7th; 
Qu’Appelle, 21st; Swift Current, 6th, 15th to 18th; Prince 
Albert, 22d; Esquimalt, 6th, 30th; Kamloops, 29th; Banff, 
6th, 30th. 

Auroras were reported as follows: Charlottetown, 19th; 
Father Point, 19th; Quebec, 21st; Montreal, 29th; Port 
Arthur, 22d; Winnipeg, 5th, 20th, 21st, 27th; Minnedosa, 
6th, 2ist, 3lst; Qu’Appelle, 29th; Esquimalt, 21st; Kam- 
loops, 20th. 





CLIMATE AND 





CROP SERVICE. 


By James Beary, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con-| 


ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 


after each summary. 
Snowfall and rainfall are expressed in inches. 


Alabama,—The mean temperature was 68.6°, or 4.7° below normal; 
the highest was 97°, at Eufaula on the 29th, and the lowest, 32°, at 
Maple Grove on the 2d. The average precipitation was 1.56, or 2.39 
below normal; the greatest monthly amount, 5.65, occurred at Scotts- 
boro, and the least, trace, at Fort Deposit.—F. P. Chaffee. 

Arizona,—The mean temperature was 75.7°, or 4.8° above normal; 
the highest was 112°, at Parker on the 22d, and the lowest, 32°, at Fort 
Apache on the 3d. The average precipitation was 0.02, or 0.30 below 
normal; the greatest monthly amount, 0.95, occurred at Russellville; 
twelve stations report no precipitation and seven stations report only 
traces.— W. 7°. Blythe. 


Arkansas.-The mean temperature was 68.3°, or 0.7° below normal; | 


the highest was 99°, at Lutherville on the 28th, and the lowest, 33°, at 
Jonesboro on the 26th. The average precipitation was 2.15, or 2.75 be- 
low normal; the greatest monthly amount, 7.47, occurred at Arkansas 
City, and the least, 0.34, at Helena.—F. J/. Clarke. 

California.—The mean temperature was 66.9°, or 2.8° above normal; 
the highest was 116°, at Volcano Springs on the 28th, and the lowest, 
18°, at Bodie on the 9th. The average precipitation was 0.18, or 0.71 
below normal; the greatest monthly amount, 2.47, occurred at Fordyce 
Dam, while none fell at numerous places. J. A. Barwick. 

Colorado.—The mean temperature was 56.1°, or 3.9° above normal; 
the highest was 96°, at Lamar on the 25th, and the lowest, 15°, at 
Breckenridge on the llth. The average precipitation was 2.05, or about 
normal; the greatest monthly amount, 5.57, occurred at Santa Clara, and 
the least, 0.00, at Rangely.—F. H. Brandenburg. 

Florida.—The mean temperature was 74.0°, or 2.0° below normal; the 
highest was 99°, at Emerson and Lake City on the 22d, and the 
lowest, 47°, at Fort Meade and Tallahassee on the 2d and at Manatee 
on the 3d. The average precipitation was 2.22, or about 1.50 below 
normal; the greatest monthly amount, 11.00, occurred at Boca Raton, 
and the least, 0.27, at Mullet Key.—A. J. Mitchell. 

Georgia,—The mean temperature was 69.3°, or 2.2° below normal; the 
highest was 98°, at Bellville onthe 29th, and the lowest, 34°, at Green- 
bush and Ramsey on the 2d. The average precipitation was 1.52, or 
2.04 below normal; the greatest monthly amount, 4.61, occurred at 





Monticello, while none fell at Gillsville.—J. B. Marbury. 

Idaho.—The mean temperature was 59.1°; the highest was 100°, at 
Boise and Lewiston on the 29th, and the lowest, 18°, at Swan Valley on 
the 8th. The average precipitation was 0.96; the greatest monthly | 
amount, 2.94, occurred at Lewiston and Warren, and the least, 0.23, at 
Blackfoot.—D. P. McCallum, 


IUinois.—The mean temperature was 2.6° below normal; the highest 
was 90°, at Atwood on the 7th, at Olney on the 8th, and at Mascoutah 
on the 20th; the lowest was 27°, at Scales Mound on the 3ist. The 
average precipitation was 2.43 below normal; the greatest monthly 
amount, 4.09, occurred at Morrisonville, and the least, 0.84, at Chicago.— 
CU. EB. Linney. 

Indiana.—The mean temperature was 58.1°, or 3.7° below normal; 
the highest was 91°, at Washington on the 9th, and the lowest, 23°, at 
| Laporte on the 2d. The average precipitation was 3.20, 0.96 below nor- 
mal; the greatest monthly amount, 5.94, occurred at Bluffton, and the 
least, 1.39, at Columbus.—C. F. R. Wappenhans. 

Jowa.—The mean temperature was 59.6°, or 1.5° below normal; the 
highest was 96°, at Fort Madison on the 6th, and the lowest, 20°, at 
New Hampton on the 3lst. Theaverage precipitation was 1.92, or 2.26, 
below normal; the greatest monthly amount, 3.59, occurred at Indian- 
ola, and the least, 0.21, at Larchwood.—G@. M. Chappel. 

Kansas.—The mean temperature was 64.1°, or 0.1° below normal; the 
highest was 98°, at Frankfort on the 26th, and the lowest, 30°, at Min- 
neapolis, Phillipsburg, and Salina on the 14th. The average precipi- 
tation was 2.04, or 1.59 below normal; the greatest monthly amount, 
5.02, occurred at Newton, and the least, 0.01, at Lakin.—7. B. Jen- 
nings. 

Kentucky.—The mean temperature was 61.5°, or 3.6° below normal; 
the highest was 91°, at Henderson and Shelbyville on the 8th, and the 
lowest, 32°, at Caddo on the 2d. It was the coolest May since the 
organization of the service, and light frosts were reported frequently 
during the month, but no material damage resulted from them. The 
average precipitation was 3.27, or 1.04 below normal; the greatest 

monthly amount, 6.04, occurred at Middlesboro, and the least, 1.22, at 
| Pilot Oak.— Frank Burke. 

Louisiana.—The mean temperature was 72.0°, or 1.3° below normal; 
the highest was 96°, at Montgomery on the 26th, and at Oakridge on 
the 27th; the lowest was 42°, at Cheneyville and Robeline on the 2d. 
The average precipitation was 2.14, or 1.54 below normal; the greatest 
monthly amount, 5.29, occurred at Alexandria, and the least, 0.15, at 
Houma.—R. 2. Kerkam. 

Maryland and Delaware.—The mean temperature was 61.1°, or 1.2° 

/ below normal; the highest was 86°, at Flintstone on the 20th and at 
| Westernport on the 9th and 20th; the lowest was 27°, at Deerpark on 
‘the 20th. The average precipitation was 5.13, or 1.20 above normal; 
the greatest monthly amount, 7.52, occurred at Westernport, and the 
least, 2.41, at Solomons.—F. J. Wade. 

Michigan.—The mean temperature was 51.9°, or 3.1° below normal; 
the highest was 89°, at Grand Rapids on the 9th and 20th and at Car- 
sonville on the 10th; the lowest was 14°, at Humboldt on the 16th and 

| 26th. The average precipitation was 3.28, or 0.35 below normal; the 


| 


greatest monthly amount, 5.89, occurred at Rogers, and the least, 1.13, 
|at Muskegon.—C. F. Schneider, 


Minnesota.—The mean temperature was 55.2°, or 1.2° below normal; 


| the highest was 4°, at Bonniwells Mills on the 5th, and the lowest, 20°, 
at Tower on the 2d. The average precipitation was 1.38, or 1.69 below 
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normal; the greatest monthly amount, 3.50, occurred at Milaca, and 
the least, 0.03, at Bermidji.—7’. S. Outram, 

Mississippi.—The mean temperature was 70.1°, or 2.2° below normal; 
the highest was 100°, at Columbus on the 29th, and the lowest, 37°, at 
French Camp on the 2d. The average precipitation was 1.69, or 2.46 
below normal; the greatest monthly amount, 4.63, occurred at Magnolia, 
and the least, 0.37, at Austin.—2R. J. Hyatt. 

Missouri.—The mean temperature was 62.4°, or 1.3° below normal; | 
the highest was 95°, at Darksville on the 20th, and the lowest, 28°, at, 
Potosi on the 2d. The average precipitation was 2.57, or 2.24 below | 
normal; the greatest monthly amount, 5.38, occurred at Sedalia, and | 
the least, 0.70, at Sublett.—A. #. Hackett. 

Montana.—The mean temperature was 59.0°, or 5.0° above normal; the | 
highest was 98°, at Glendive on the 17th, and the lowest, 20°, at Ra- | 
dersburg on the Ist and at St. Pauls on the 2d. The average precipi- | 
tation was 1.10 below normal; the greatest monthly amount, 2.91, oc-| 
nes at Virginia City, and the least, 0.18, at Glasgow.—R. M. Craw- 
Sord, 

Nebraska.—The mean temperature was 61.5°, or 2.2° above normal; | 
the highest was 101°, at Franklin on the 25th, and the lowest, 19°, at) 
Kennedy on the 13th. The average precipitation was 1.66, or 1.95 be- | 
low normal; the greatest monthly amount, 7.09, occurred at Tecumseh, | 
and the least, 0.01, at Wallace.—G. A. Loveland. 

Nevada,—The mean temperature was 60,0°, or 3.7° above normal; the | 
highest was 99°, at Downeyville or the 29th, and the lowest, 12°, at | 
Monitor Hill on the 8th. The average precipitation was 0.59, or 0.38 | 
below normal; the greatest monthly amount, 1.85, occurred at Toano, 
while none fell at Beowawe and Mill City.—R. F. Young. 

New England.—The mean temperature was 55.6°, or about normal; 
the highest was 85°, at Lawrence, Mass., on the 18th, and at Westboro, 
Mass., on the 10th; the lowest was 17°, at West Milan, N. H., on the 
Sth. The average precipitation was 4.80, or 1.10 above normal; the 
greatest monthly amount, 7.86, occurred at Eastport, Me., and the least, 
2.30, at Nantucket, Mass.—J. W. Smith. 

New Jersey.—The mean temperature was 60.6°, or 0.4° below normal; | 
the highest was 88°, at Allaire on the 10th, and the lowest, 29°, at Char- | 
lotteburg on the 8th. The average precipitation was 5.68, or 1.50 above 
normal; the greatest monthly amount, .11, occurred at Sergeantsville, | 
and the least, 1.71, at Atlantic City. —Z#. W. MeGann. | 

New Mexico.—The mean temperature was about normal; the highest. 
was 101°, at San Marcial on the 9th, and the lowest, 19°, at Goldhill 
on the 4th. The average precipitation was above normal, except in the 
southwest quarter; extremely heavy rain fell in the northeastern por- 
tion; the greatest monthly amount, 9.75, occurred at Fort Union.—J/, B. 
Hersey. 

New York.—The mean temperature was 55.5°, or 0.8° below normal; 
the highest was 97°, at Cortland on the 9th, and the lowest, 23°, at 
Saranac Lake on the 7th and New Lisbon on the 8th. The average 
precipitation was 4.05, or 0.57 above normal; the greatest monthly 
amount, 9.83, occurred at Bedford, and the least, 1.35, at Rochester.— 
R. M. Hardinge. 

North Carolina.—The mean temperature was 64.6°, or 2.4° below nor- 
mal; the highest was 92°, at Goldsboro on the 24th, at Lumberton on 
the 30th, and at Rockingham and Southern Pines on the 29th, the low- 
est was 28°, at Highlands on the 2d. The average precipitation was | 
3.73, or 0.52 below normal; the greatest monthly amount, 6.98, occurred | 
at Chapelhill, and the least, 0.99, at Waynesville.—C. F’. von Herrmann, | 

North Dakota.—The mean tem perature was 55.4°, or 1.8° above normal; | 
the highest was 97°, at Ashley onthe 17th, and the lowest, 16°, at Gal- 
latin on the 24th. The average precipitation was 0.71, or 1.93 below 
normal; the greatest monthly amount, 1.84, occurred at Hamilton, and | 
the least, trace, at Milton.—B. H. Bronson. 

Ohio.—The mean temperature was 56,3°, or 3.9° below normal; the 
highest was 91°, at Cherryfork and Portsmouth on the 7th, and the 
lowest, 25°, at Millport on the 3ist. The month was the coolest May 
on record. The average precipitation was 3.93, or 0.05 below normal; 
the greatest monthly amount, 7.40, occurred at Ripley, and the least, 
1.83, at New Paris.—J/. W. Richardson, 

Oklahoma.—The mean temperature was 67.1°; the highest was 95°, at 
Alva on the 25th, and the lowest, 36°, at Ponca City on the 6th, and at 
Prudence on the Ist. The average precipitation was 5.20; the greatest | 





monthly amount, 8.80, occurred at Arapaho, and the least, 0.26, at 
Wagoner.—J. I. Widmeyer. 

Oregon.—The mean temperature was 59.4°, or 3.6° above normal; the | 
highest was 106°, at Vernonia on the 12th, and the lowest, 16°, at Sil- 
The average precipitation was 1.29, or 0.89 below | 


verlake on the 7th. 


| and the least, 0.10, at Sewanee.—H. (. 


|of Fort McIntosh. 


| veston. 


| mewnnals the greatest monthly amount, 2.88, occurred at Government 
‘Camp, while none fell at Canyon City.—B. 8. Pague. 

|  Pennsyloania.—The mean temperature was 57.7°, or 1.1° below normal; 
the highest was 88°, at Lockhaven on the 9th, and the lowest, 25°, at 
Dushore and Shinglehouse on the 8th. The average precipitation was 
5.24, or 0.25 above normal; the greatest monthly amount, 10.05, oc- 
curred at Smiths Corners, and the least, 1.71, at Brookville.—7. F. 
Townsend, 

South Carolina.—The mean temperature was 69.5°, or 1.5° below 
normal; the highest was 97°, at Gillisonville on the 29th, and the 
lowest, 38°, at Cheraw on the 3d. The average precipitation was 2.39, 
or 1.63 below normal; the greatest monthly amount, 5.17, occurred at 
St. Stephen, and the least, 0.88, at St. George.—J. W. Bauer. 

South Dakota,—The mean temperature was 58.0°, or 2.0° below nor- 
mal; the highest was 97°, at Nowlin on the 18th, and the lowest, 19°, at 
Rosebud on the 14th. The average precipitation was 1.11, or 2.00 below 
normal; the greatest monthly amount, 4.97, occurred at Wentworth, 
and the least, trace, at Cherry Creek.—S. W. Glenn. 

Tennessee.—The mean temperature was 63.5°, or 2.6° below normal; 
the highest was 94°, at Arlington on the 28th, and the lowest, 30°, at 
Hohenwald on the 2d. The average precipitation was 2.82, or 1.14 
below normal; the greatest monthly — 6.89, occurred at Decatur, 

vate, 

Texas.—The mean temperature for the State was 0.9° below the 
normal. There was a general mage except over the central and 
western portions of north Texas, west Texas, and the southern portion 
of central Texas, where there was an excess ranging from 0,2° to 2.2°, 
with the greatest excess in the vicinity of Burnet. The deficiency 
ranged from 0.1° to 2.5° over east Texas, the panhandle, and the 


“0 


/ eastern portion of north Texas; from 0.2° to 3.7° over southwest Texas 


and the north and central portions of central Texas, and from 0.1° to 
4.4° over the coast district, with the greatest deficiency in the vicinity 
The highest was 100°, at Midland on the 22d, and 
the lowest, 36°, at Midland on the 15th. The average precipitation for 
the State was 0.17 above the normal. There was a general excess 
ranging from 0.54 to 4.25 over the western portion of southwest Texas 
and the coast district and over central Texas, and from 0.76 to 5.06 
over the panhandle and the central and eastern portions of north 
Texas, with the greatest excess in the vicinity of Forestburg. Over 
the other portions of the State there was a general deficiency ranging 
from 0.29 to 2.49 over east Texas and the central portion of north 
Texas, and from 0.10 to 2.56 over the eastern portion of the coast dis- 
trict and southwest Texas, and there was a slight deficiency over west 
Texas. The greatest local deficiency was 2.56 in the vicinity of Gal- 
The greatest monthly amount, 9.39, occurred at Forestburg, 
and the lowest, 0.20, at Point Isabel.—J. M. Cline. 

Utah.—The mean temperature was 60.1°; the highest was 104°, at St. 
George on the 29th, and the lowest, 12°, at Soldier Summit on the 7th. 
The average precipitation was 0.42; the greatest monthly amount, 1.31, 
occurred at Alpine, and the least, trace, at Manti.—J. H. Smith. 

Virginia.—The mean temperature was 61.3°, or 4.2° below normal; 


the highest was 91°, at Guinea on the 17th, and the lowest, 18°, at Hot 


Springs on the 3d. The average precipitation was 4.15, or 0.29 below 
normal; the greatest monthly amount, 7.04, occurred at Monterey, and 
the least, 2.46, at Bonair.—H. A. Hvrans., 

Washington.—The mean temperature was 59.0°, or 4.0° above normal; 
the highest was 102°, at Bridgeport on the 28th, and the lowest, 26°, at 
Hunters on the 7th. The average precipitation was 1.62, or 0.84 below 
normal; the greatest monthly amount, 7.51, occurred at West Ferndale, 
and the least, 0.10, at Bridgeport.—@. N. Salisbury. 

West Virginia.—The mean temperature was 57.6°, or about 4° below 


/ normal; the highest was 90°, at New Martinsville on the 8th, and the 


lowest, 23°, at Philippi on the 3d. The average precipitation was 4.60, 
or 0.50 above normal; the greatest monthly amount, 7.06, occurred at 
Marlinton, and the least, 2.17, at Wheeling.—WH/. LZ. Ball. 

Wisconsin.—The mean temperature was 54.2°, or 2.1° below normal; 
the highest was 93°, at Osceola Mills on the 7th, and the lowest, 14°, at 
Spooner on the Ist. The average precipitation was 1.82, or 1.98 below 
normal; the greatest monthly amount, 5.27, occurred at Citypoint, and 
the least, 0.51, at Madison.— W. M. Wilson. 

Wyoming.—The mean temperature was 57.5°, or 8.0° above normal; 
the highest was 92°, at Carbon on the 24th and at Lusk on the 18th; 
the lowest was 23°, at Fort Yellowstone and Lusk on the 8th and at 
Green River on the 9th. The average precipitation was 1.23, or 0.65 
below normal; the greatest monthly amount, 3.07, occurred at Cheyenne, 


and the least, trace, at Wamsutter.—M. G. Renoe. 
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RIVER AND FLOOD SERVICE. 


By Park Moratitt, Forecast Official, in charge of River and Flood Service. 


The month of May has brought the subsidence of the Mis-! high stages were maintained by subsequent rains throughout the whole 
sissippi flood. At points above the mouth of the Arkansas month. ee of oe 6 ee nearly — 
here was a steady fall in the river to stages as low or a little | pee a the Gosche ne River anton aoa cha ame coule 
the y ; g be said for the Susquehanna River system as a whole. 
lower than usual at this season. The return of crevasse water, No floods of importance occurred except in the Juniata and its tribu- 
to the river at lower points maintained high water longer. At taries. The rain on the Ist and 2d of May caused a rise of 6.5 feet at 
Vicksburg the water fell slowly all the month, but was still Huntingdon between 8 a. m. of the Ist and 4:30 p. m. of the 2d, when 
2 feet al , li eg me f the flood the river reached a height of 10.1 feet. The rainfall was heaviest over 
3 feet above danger line at its close. e crest 0 © HOO the section drained by the Raystown branch of the Juniata, and con- 
did not reach New Orleans until the 8th, when the maximum siderable damage was sustained by farmers in the destruction of grow- 
stage of 19.6 feet was reached, and continued to the 11th. ayo 08, >" yen ote, vy npn iy oy ppd oar 
‘ . ¢ . at Mifflin rose 7 feet between 8 a. m. of the 2d and 8 a. m. of the 3d, 
oy — ao ° ys + gb ap “4 18.2 feet at the end when it reached the maximum stage of the month, 12 feet. The 
of May, which was 2 feet above danger line. greatest rise reported on the west branch of the Susquehanna occurred 
The highest and lowest water, mean stage, and monthly at Keating. On the 3d the river registered 7.7 feet, a rise of 7 feet in 
range at 119 river stations are given in the accompanying as Sa ee 5 Citas ded Gel 
" : . : call n consequence o eaks e dam at Columbia, shad fishing 
table. Hydrographs for typical points = sve principal has been carried on very successfully in the river at Harrisburg this 
rivers are shown on Chart V. The stations selected for season, and catches are reported as high up as the Juniata. Rapid 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- progress has been made by the Pennsylvania Railroad Company on 
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, odie ed er _—- on he a = are - = 
' : : . x .k rightsville, and it was recently reported that the bridge will probably 
on the Cumberland ; Johnsonville, on the Tennessee; Kansas 0")? fa) advanced as to couealt oie te cana aver ter Jame , 1897, 
City, on the Missouri; Little Rock, on the Arkansas; and Rivers of South Atlantic States, (Reported by E. A. Evans, Richmond, 
Shreveport, on the Red. Va.; C.F. von Herrmann, Raleigh, N.C.; L. N. Jesunofsky, Charleston, 
The following résumé of river stages and conditions of navi- > C.; a Fisher, Saget, _ and A B. co ag ng mpl 
aca onal . . James river was low during the entire month, there being only two 
gation Ip the reepe ctive streams is compiled from reports by rises, and those of an unimportant nature. At the ew cons te of the 
the officials of the Weather Bureau at various river stations | month the river was about the zero of the gauge but rising slowly, 
and section centers: owing to moderate rains which had fallen over its basin. On the 4th 
and 5th 3.8 feet were recorded, after which the water receded slowly 
Hudson River. (Reported by A. F. Sims, Albany, N. Y.)—The until the 14th, when it again rose to a maximum for the month of 7.4 
stage of water in the eden was normal up to the 7th, when a 7-foot feet, falling slowly thereafter until the close of the month. Neither 
freshet occurred. of these rises caused any damage or apprehension, and no inconven- 
Early on the morning of the 6th aserious break occurred in the | ience beyond the muddying of the Richmond drinking water. 
Champlain Canal at the jevel below the two locks at Waterford; about The stages of the rivers of North Carolina were generally low during 
300 feet of the embankment was carried away, releasing the water let the month. The precipitation throughout the month was moderate 
in on Monday and submerging adjacent fields. The Superintendent and the cultivated condition of the soil caused slow drainage to the 
of Canals of the State of New York declared the canals open at noon streams and gradual rises. The heaviest rain occurred on the Ist, 
of the 8th, and a half hour later boats were locked and hurried through. causing slightly higher stages from the Ist to the 4th, but not reaching 
The Watervliet level presented an active scene; for several days the within 20 feet of the danger lines on either the Cape Fear or the Ro- 
level was filled from Lock No, 3 to the Jones Car Company’s works. anoke. General rains from the 11th to the 16th caused another rise, 
The State basin was also jammed with the clumsy flotilla. There were culminating on the 16th, about equal to the first described. From that 
313 boats in the level, basin, slips, and river at the canal outlets in date the rivers slowly declined to the lowest stages at the end of the 
Watervliet. month. During the last decade of the month the floating of timber 
The opening of navigation on the Champlain Canal was delayed was interrupted, but navigation of the lower courses of the rivers was 
until the 10th on account of leaks discovered 2 miles south of Fort | not interfered with. 
Ann, necessitating the drawing of the water from the 12-mile level to. No freshets occurred in the streams of South Carolina during May. 
make repairs. At noon of the 10th 350 of the fleet of westward moving The heavy rainfall over the eastern section of the State on the after- 
canal boats had passed the weigh lock at Watervliet, or had taken out noon of April 30 and on May 1 did not raise the streams to any great 
clearance papers. The breaks in the Champlain Canal necessarily extent. There was a 5-foot rise in the Wateree at Camden on the 4th, 
delayed tratlic on that branch, but a large number of boats took | and a 6-foot rise in the Pedee at Cheraw on the 3d and 14th; other 
clearance papers for Whitehall in order to be ready. Most of the than these no decided rises were reported. Unusually low water was 
boats were empty and bound for Buffalo. It has seldom occurred that recorded during the last half of the month. The logging season was 
so many beats have passed the Watervliet weigh lock in so short a_ practically closed on all streams by the 10th. The Santee, the Wateree 
time. from St. Stephen to Camden, the Black, the Edisto, the Little Pedee, 
At midnight of the 11th about 125 feet of the bank of the Champlain the Lynch, and the Congaree up to Granby Falls were navigable during 
Canal gave way. The break was between Waterford and Mechanics- the entire month. The Waccamaw was navigable from Winyah Bay to 
ville; it was caused by quicksand. Conway from the 2d to the 28th. Navigation was suspended on the 
The bad weather which prevailed during the first and second decades upper Pedee from a point 65 miles above Smiths Mills from the 22d to 
of the month has decreased the business of towing lines fully two- the Sist. Much freight is being held at Georgetown awaiting favor- 
thirds below that of former years. Heretofore the ice companies have able steamboat water between Smiths Mills and Cheraw. 
been engaged in forwarding many barges, but there has been very The changes in the Savannah River for the month are hardly worthy 
little demand fer ice this year at the York, and in consequence little of comment; a moderately high stage prevailed during the first three 
has been forwarded. days, caused by heavy but scattered showers falling in the up-river 
The rain of the 13th resulted in a 6-foot freshet in the Hudson, and country and after this a steady fall was maintained, the entire range 
caused market gardeners much anxiety. On the 15th the Hudson was for the remaining 28 days being a little over 4 feet, while the 24-hour 
8 feet above mean low water. The color of the water flowing in the rise on the 2d was 8 feet. One of the regular line of boats was discon- 
river at Albany pointed to heavy rainfall in the Schoharie Valley. tinued early in the month, leaving only two to accommodate river 
On the 16th the river was very turbid, and dredging operations were traflic, which at this season of the year reaches its minimum volume. 
suspended on account of high water; it became normal on the 18th. The month of May, 1897, was the driest during the past nineteen years 
he mountains in the eastern part of the Adirondack watershed were in western Georgia, and, as a consequence, there was a general decline 
covered with snow on the morning of the 26th. Copious and frequent in the river stages throughout the month, and very low water prevails 
rains on the watershed in the eastern part of the State increased the in Georgia rivers other than the Savannah. 
volume of water flowing past Albany, and caused the Hoosic Riverto Mobile River and branches. (Reported by F. P. Chaffee, Montgomery, 
overtiow its banks. All the tributary lakes and streams of the upper | Ala., and W. M. Dudley, Mobile, Ala.)—There was a gradual fall in the 
Hudson were very high during the third decade of the month. Alabama River and its tributaries during the entire month, except a 


Susquehanna River and branches. (Reported by E. R. Demain, Harris- | slight recovery in the waters for a few days during the middle of the 
burg, Pa.)}—Heavy rains at the beginning of the month caused a gen-| month, due to scattered rains; the Alabama is now so low as to stop 
eral and in some streams a very decided rise in the waters, and these | traffic above Selma, except by boats of very light draught. 
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The Tombigbee River and its branches have also continued low 
throughout the month, there being but little general rain; the rain 
which fell was at long intervals, and, though heavy, covered such a 
short period of time that the rises caused thereby ceased as rapidly. 

The rains of the Ist of the month caused slight rises at nearly all 
points to the 3d, when there was a general fall in all the streams to the 
llth; the heavy rains of the 11th, 12th, and 13th caused much needed 
rises, and their effects were felt to the 18th, when the rivers began fall- 
ing and so continued throughout the remainder of the month. Navi- 
gation was somewhat impeded up to the 10th, but the rains of the 11th 
to 13th, which caused the general rise, had the effect of giving good 
navigable stages to about the 25th. 

Ohio River and branches, (Reported by F. Ridgway, Pittsburg, Pa.; 
H. L. Ball, Parkersburg, W. Va.; 8. 8. Bassler, Cincinnati, Ohio; F. 
Burke, Louisville, Ky.; and P. H. Smyth, Cairo, Ill.) —The upper Ohio 
and its tributary rivers have been open to packet navigation p +d the 
entire month, although water became very low during the last week; 
the lowest stage at Pittsburg for the month, 2.4 feet, was recorded on 
the 30th. Freight and passenger traffic on the principal packet lines 
was a little above the average for this season of the year. The coal 
operators enjoyed barge-water stages from the 3d to the 8th, and again 
from the 13th to the 18th; the water rose to a coal-boat stage on the 
l4th, 15th, and 16th, when 67,948 tons of coal passed through the lock 
at Davis Island en route for the southern markets. 

General and moderately heavy rains occurred throughout West Vir- 
= during the first five days of the month. The rivers, which had 

-en falling slowly during the latter part of April, began rising on the 
2d. Except in some of the small streams, the rise was light and with- 
out interest. A second period of general rains, from the 11th to the 
14th, again caused a moderate rise in the rivers of the interior. The 
Ohio at Parkersburg rose slowly from the 2d to the 5th, reaching a 
maximum stage of 14.7 feet on the 5th. The second and greatest rise 
continued from the 12th to the 16th, with a maximum stage of 18.7 
feet. From that date until the close of the month all the rivers fell 
slowly. ong 4 = the month all navigable streams maintained good 
boating stages, but business was reported as light and dull. 

Nothing of importance occurred in connection with the river at Cin- 
cinnati during the month, except a sudden rise in the Licking on the 
12th, and in the Kanawha on the 14th and 15th, which rises had con- 
siderable effect on the Ohio at this point. The highest stage (35 feet) 
was reached at Cincinnati on the morning of the 17th; after that date 
the river continued falling uninterruptedly, and was at the end of the 
month at a comparatively low stage, with every prospect of falling still 
lower. Navigation has been good and river traflic active, but fears are 
now entertained of too low water for up-river navigation. 

At Louisville a good stage of water for navigation was maintained 
throughout the month, especially from the 6th to the 22d, during which 
time moderate rains kept the river slightly above the average height. 
During the remainder of the month a nearly normal stage prevailed. 

The river at Evansville was rising from the 2d to the oth, and from 
the 14th to the 20th; during the remainder of the month it was falling. 
During the last decade of the month the fall amounted to 15.8 feet, 
bringing the stage down to 10.6 feet, which is the lowest it has been at 
Evansville in three months. 

At Paducah and Cairo the river fell during most of the month. The 
changes, however, were generally slight, except during the latter part 
of the month, when a marked fall set in. The stage at Cairo at the 
close of the month was 14.7 feet lower than at its beginning. Large 
tows of coal passed Cairo, going south, on the 2d, 12th, 14th, 17th, and 
30th, Seep water continued over the ungraded portions of Cairo until 
about the 12th, and at the close of the month there were still some few 
low bottoms that were under water. 

Tennessee and Cumberland rivers. (Reported by L. M. Pindell, Chatta- 
nooga, Tenn., and H. C. Bate, Nashville, Tenn. )—The Tennessee River 
was navigable during the entire month. A slight rise occurred during 
the first part of the month, which gave a splendid boating tide. A 
rainy spell set in on the 9th and 10th, lasting from three to five days at 
the various stations. The rainfall on the 12th and 15th was heavy, 
ranging from 1 to 2.97 inches. This caused the river to rise rapidly, 
reaching a stage of 22.4 feet on the 15th at Chattanooga, 17.1 feet on 
the 16th at Bridgeport, 13.6 feet on the 17th at Florence, and 20.6 feet 
onthe 18th at Riverton. The stage recorded at Chattanooga on the 
15th was the highest ever observed in May, except in 1893, when the 
river reached 30 feet. The river rose 10.6 feet in the twenty-four 
hours ending at 8 a. m. on the 14th. The heavy rains which occurred 
on the 12th and 13th caused the Sequatchie River, Emory River, and 
Bear Creek to rise and overflow the surrounding country, doing con- 
siderable damage to growing crops. The Clinch River at the head- 
waters also overflowed its banks. The Tennessee fell during the last 
half of the month. At Bridgeport navigation was peactiontiy closed 
on the 28th. 

The month opened with a favorable stage of water at all points on 
the Cumberland River, and so continued until the last week of the 


month. Navigation above Carthage closed about the 26th, and above 
Nashville two or three days later. 
the lower river, but the steady fall now in progress 
navigation on the Cumberland by the 10th or 15th of 


RrEv 


Boats continue to run to points on 
— to close 
une. 
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Mississippi River and minor branches. (Reported by P. F. Lyons, St. 
Paul, Minn.; M. J. Wright, Jr., La Crosse, Wis.; G. E. Hunt, Daven- 

rt, Iowa; F. Z. Gosewisch, Keokuk, lowa; H. C. Frankenfield, St. 

uis, Mo.; P. H. Smyth, Cairo, Ill; 8. C. Emery, Memphis, Tenn.; 
R. J. Hyatt, Vicksburg, Miss.; R. E. Kerkam, New Orleans, La.; and 
C. Davis, Shreveport, La.)}—There are no marked features in the con- 
dition of the upper Mississippi for May. A navigable stage of water 
existed up to St. Paul. There was a gradual and nearly steady fall of 
0.3 foot per day at the latter point up to the 12th, when it diminished 
to about 0.1 foot, evidently because of the moderate rains about that 
time. Heavier rains brought the river to a stand from the 17th to 
22d; then there was a steady fall again to the end of the month. 
Rafting has progressed with great activity in the vicinity of La Crosse. 
The Government engineers resumed work on this portion of the river 
during the latter part of the month. 

The beginning of the month found the river well below the danger 
line at stations south to Muscatine, except La Crosse and Le Claire, and 
slightly below at those places. A slight rise occurred at most of the 
stations during the last four or five days of the month. The close of 
the month found the gauge readings from 3 to7 feet below those at 
the end of April. The lack of rain in the upper Mississippi Valley 
explains the continued fall of the river. At only one station (Du- 
buque) did the monthly precipitation amount to more than half the 
normal. 

At Keokuk the river fell steadily throughout the entire month. At 
the beginning of the month a large area of farming lands was over- 
flowed, but by the 5th the river had fallen below the danger line, and 
by the 15th most of the flooded lands were dry enough for plowing. 
The month closed with a good stage of water for navigation, the chan- 
nel on the Des Moines rapids being still navigable. 

From Keokuk to St. Louis the river was still above the danger line 
at the beginning of the month, but was falling north of the Illinois 
River. From Grafton to St. Louis the crest was reached on the 2d, 
the extreme stage having been 23.2 feet at Grafton, and 31 feet at St. 
Louis. No damage was done further than that reported during April. 
The water went over the railroad tracks along the levee at St. Louis, 
but no serious inconvenience resulted. The fall commenced from Graf- 
ton southward on the 2d, and on the 5th the river at St. Louis was once 
more below the danger line. The fall continued throughout the month 
above the mouth of the Missouri, the water going below the danger 
lines at Keokuk and Hannibal on the 5th, and at Louisiana on the 
10th. Onthe 3d the St. Louis, Keokuk and Northwestern Railroad 
resumed the use of its tracks from Quincy northward. The decline 
was particularly rapid at St. Louis, amounting to nearly 16 feet from 
the 2d to the 25th, when a slow rise commenced, due to local rains over 
the Missouri watershed within the State of Missouri. The rise con- 
tinued until the 30th. The month closed with 16 feet of water on the 
gauge. 

The Illinois River fell steadily throughout the entire month. 

From St. Louis to Cairo the Mississippi was falling nearly the entire 
month. Immediately below Cairo slight rises were in progress from 
the Ist to the 4th col Seen the 16th tothe 2ist. The farm lands along 
the river between Cairo and Memphis, which a month ago were under 
water, have been plowed up and planted, mostly in corn. Many of 
the fields planted in corn during the month had on them, prior to the 
flood, fine wheat crops, which were drowned out and ruined by the 
high water. 

On May 1 the river between Cairo and Memphis was generally 
within its banks; at the latter place it had fallen below the danger 
line, although the low banks on the Arkansas side were still covered 
with water and but little land was visible in that direction from the 
Memphis bluff until the 10th of the month. The decline at Helena 
was less rapid than at points above, owing to the continued high stage 
of the St. Francis, and the river at that place remained above the 
danger line until the 5th. After the 10th the decline became more 
decided, but was checked on the 20th, by water from the upper 
Mississippi, which caused a rise of nearly one foot at Memphis, and at 
Helena the river beame stationary on the 25th. From that time to 
the end of the month the daily fall was from 1 to 1.5 foot. The 
total decline in the river at Memphis was 15 feet, bringing the stage 
below that of the corresponding date in 1896. During the first decade 
of the month boats experienced some trouble in making landings, 
owing to the high water. Gauge readings were resumed on the Beal 
street gauge on the 30th instant, the water having become so low as to 
cut off the elevator gauge from the river. 

Between Memphis and Vicksburg streams were high the Ist of May, 
but they fell steadily during the month to stages below the danger line 
at all points, except Vicksburg and Yazoo City. No unfavorable con- 
ditions occurred and a general improvement was noted all along the 
line. The overflowed districts were uncovered by the rapid decline in 
the rivers; the crevasses were closed and planting progressed as the 
water fell. The flood refugees returned to the plantations and stock 
was reshipped to the lowlands as fast as the water receded. The relief 
stations opened by the General and State governments were closed 
and conditions were more hopeful in all quarters for raising a crop. 
The railroads resumed operations west, but through travel was still 
interrupted north and south over Yazoo and Mississippi Valley Rail- 
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road, although repairs were being pushed with vigor. Mills and facto- 
ries that had been idle for some time opened up again and new life 
and energy were imparted to all business in this section. The deposit 
left by the overflow has enriched the lands, and cotton planted on 
these lands since the overflow is doing well. 

A slight decline set in below Vicksburg during the early days of the 
month, affecting Natchez but very slightly during the first ten days, 
after which a fall set in that continued to the close of the month. e 
river continued rising at Bayou Sara and Donaldsonville until the mid- 
dle of the month, and remained nearly stationary at New Orleans 
until the 17th, after which there was a general decline. The fall was 
4 feet at Natchez, 2.5 feet at Bayou Sara, 2 feet at Donaldsonville, and 
1.5 foot at New Orleans by the close of the month. 

On the Ist of the month the crevasse waters from above were a 

roaching the Atchafalaya district; on the 2d the water was higher in 
ensas Parish than in the flood of 1893. A break occurred in the 
levee at Angola plantation, opposite the mouth of Red River, in West 
Feliciana Parish at 11.30 a. m. of the 2d, and flooded about 6,000 acres 
of ground. By the 5th some planters were bringing back stock and 
preparing to replant lands in portions of Concordia Parish, the back- 
water falling slightly from Concordia northward. A small break oc- 
curred in the lower portion of Baton Rouge on the 8th, but was closed 
before any serious damage was done. Onthe 9th four breaks occurred 
in the ten-mile levee along Bayou des Glaises, aggregating a width of 
about 800 feet. On the 10th a small break occurred in the lower por- 
tion of Baton Rouge, followed by a second break on the llth, which 
was closed, and a third on the 12th that was also closed. A “‘ box”’ 
levee was built along the entire weak stretch that was completed by 
the 20th. On the 30th a break occurred at Conrad Point, about 8 
miles by river below Baton Rouge and had widened to nearly 300 feet 
by the close of the month. This is the worst break that has occurred 
in that vicinity, but will probably be closed, since men and material 
in plenty have been shipped to that ~ 
here was a general decline in the Red River during the first half 
of the month, except in the upper portion, where heavy local rains 
caused a rise of about 16 feet at Arthur City on the 10th to Mth, fol- 
lowed by an 18-foot rise at Fulton, and a later rise in the lower river. 
The upper river declined after the middle of the month. There was 
sufficient water for navigation during the month. The gauge at Ful- 
ton was within 2 feet of the danger line (28 feet) on the 17th, but the 
lower stream was affected to a much less extent, Shreveport’s maxi- 
mum reading being only 15.1 feet. 

The Ouachita declined steadily during the entire month, the lower 
river continuing at a navigable stage. 

Missouri River and branches. (Reported by L. A. Welsh, Omaha, Nebr., 
and P. Connor, Kansas City, Mo.)—The Missouri River above Kansas 
City continued falling steadily during the first half of the month; from 
the middle to the close of the month the stage of water varied. A 
marked rise was noted during the last few days of the month and 
reports from the upper river were to the effect that the snow in the 
mountains was melting and that the “‘June rise’’ wason. These 


reports caused considerable uneasiness along the river, but proved to |; 


be unfounded. The rise was undoubtedly due to heavy rains, with 
possibly some snow water added. The condition of the extreme up- 
per river, at the close of the month, was such that there was no fear of 
a return of high water. Reports received subsequent to the recent 
high stage of water substantiates the statement previously made that 
the damage cauesxd by the spring flood was light. The east bank of 
the Missouri at Plattsmouth is cutting badly, and the Burlington and 
Missouri River Railroad Company is doing riprap work there, which 
is checking the cutting to some extent, but is not stopping it entirely. 
The general tendency of the Missouri river at Kansas City was 
downward all the month. It was 0.7 foot below danger line on the 
lst; on the 3ist it was 6.8 feet below, with slight undulations in the 
meantime. The action of the swift current and falling river caused 
considerable cutting of the banks. About 6 miles east of this city the 
bank was cut away to the Kansas City and Independence Air Line 
Railroad and stopped the running of trains for several hours on the 
afternoon of the 2d, until the tracks could be moved back from the 
river. The Missouri, below Kansas City, fell until the 22d, when a 
slow rise commenced, due to local rains, which lasted about five days. 
Arkansas River. (Reported by J. J. O'Donnell, Fort Smith, Ark., and 
F. H. Clarke, Little Rock, Ark.)—The upper Arkansas River fell 
steadily from the Ist to the 9th, then rose until the 13th, when the 
uge at Fort Smith read 14.5 feet, and afterward fell until the end of 
the month, the average daily gauge reading being 10.1 feet. Naviga- 
tion continued during the month. 
A good boating stage — in the lower Arkansas River through- 
out the month, there being no interruption to navigation from any 
cause. There were no floods, the river not even approaching the dan- 


r line at any station. The rise in the upper river at the end of April 
brought down light drift woed that collected in sufficient quantities 
inst the false work of the bridge in course of construction across 
the river at Little Rock to carry away part of it and delay the work of 
construction several days. The rise in the lower river on the 2d and 
3d was evidently from the Canadian River, the red color of the water 
being a sure index of the locality from which it came. At the close of 





the month a slight swell appeared in the upper river; the lower river 
continued declining, but still has fully 3 feet more water than is neces- 
sary for a good boating stage. 

ivers on the Pacific Coast (Reported by W. H. Hammon, San Fran- 
cisco, Cal.; J. A. Barwick, Sacramento, Cal.; and B. S. Pague, Portland, 
Oreg.)—No floods occurred during May on the Sacramento and San 
Joaquin rivers. Toward the close of the month the warm weather 
caused a rapid melting of mountain snow and the rivers increased in 
volume. On the afternoon of the 23d the levees broke at the Madera, 
Whitney, and Kerr ranches. On May 30 and 31, owing to high winds, 
the levees around Union Island in the San Joaquin River north of 
Tracy were endangered, and it was necessary in places to put in bulk- 
heads to protect them, but with the subsidence of the wind the danger 


The Sacramento reached a point during the last few days of the 
month which caused the drainage of the overflowed tule basins in Yolo 
and Sutter counties through the numerous sloughs and breaks leading 
into the river and the cultivatable lands, as they are being drained, are 
put into a good state of tilth for planting crops which mature late. The 
prospect for a large acreage being planted is much better than for years 
past. 

During the month the Columbia River rose to a height that usually 
obtains in the month of June, and caused the Willamette River to 
back up in the city of Portland, resulting in a stage of 23.7 feet on the 
24th. At this height the lower docks are all covered and water enters 
the cellars on Front, First, and Second streets, and some of the deeper 
cellars on Third Street. At The Dalles the river rose to a height of 
42.7 feet on the 24th, and at that city the docks were covered. The 
Columbia flooded most of the islands in the river and much of the 
lowland. Water of this height occurs almost every year, but usually 
during the month of June. On the overflowed land, which is princi- 
pally used for hay and potatoes, excellent crops are grown after the 
water goes down. Potatoes planted on this land as late as the middle 
of July yield from 300 to 500 bushels to the acre. 


Tleights of rivers above zeros of gauges, May, 1897. 











Cu eo | a 
-o ada @ ~ 
oa = & | Highest water. | Lowest water. | 7 ~ 
aa & S| | S$ |4e 
Stations. 252) 68) : | -- ag 
> — a | ot ok 
z a= s 5 Height. Date. |Helght. Date. | s rE 
’ l ; 
Mississi River. Miles Feet. | Feet. | Feet. | Feet. | Feet. 
St. Paul, Minn. .......--- 1,97, 4 10.0 | 1 5.3 30,31 | 7.0 4.7 
Reeds i Minn....; he! 4 + . os 21) 5.8 3.2 
Yrosse, Be coc: ceccce m 8 f 18 7.7 3.5 
North McGregor, lowa.. 1,762 18 12.4 1 6.6 | 23-231 8.8) 5.8 
Dubuque, lowa.........- 1, 702 | 13.2 1; 6.4 25,26) 9.1 6.8 
Leclaire, lowa........ -. 1,612 10 9.5 1 4.3 Z| 6.3 5.2 
Davenport, lowa ........ 1,596 15 12.3 1 5.4) ©629/ 7.9!) 6.9 
Keokuk, lowa .........-. 1,466 14 16.2 1 5.5 30,31 9.5) 10.7 
Hannibal, Mo...... «..-- 1,40 17 19.6 1 6.8 | 31/ 11.6) 12.8 
Grafton, Ill ..........+..- 1, 307 23 3.2 2 8.9 31/15.2 > 14.3 
i PT, cicceccecnce 1, 204 3%) «81.0 2 15.2 2 | 21.7) 15.8 
Chester, Ill. t...........++ 1,189 «630 3 11.6 25,26 17.3) 14.5 
SCG shen ionddebetese 03 0407 4, @3 31 33.3 «15.3 
Memphis, Tenn .......... 43 00—C3B 33.2 1 18.1 | 31) 26.9 15.1 
Helena, Ark ............- 767 44 45.4 1 28.5 | 3139.3 «16.9 
Arkansas City, Ark...... 635 2 48.2 1 35.8 | 31 | 44.1 12.4 
Greenville, Miss ......... nw > 42.5 1 31.2 | 3138.7 11.3 
Vicksburg, Miss ......... 47. 41 51.9 1 44.2) 31 | 49.2 2.9 
New Orteans, ~ ciiek Sieted 108 16 19.6 89,11 18.2 | 31 | 19.1 1.3 
Arkansas River. | 
Fort Smith, Ark. .......- 345 2 17.3 1] 5.6 | 28 (0.1 11.7 
Dardanelle, Ark........-. 200 21 16.5 2 4.7 29,30; 9.7) 11.8 
Little pact om seeeeeees 170 23 | 17.8 3 6.8 | 31/11.6 > 11.0 
thite River. 
Newport, Ark ...... -... i a ae 1} 4.1 | 299-31 8.9) 13.0 
Illinois River | | 
Peoria, Bc seeeeeeee 185 14) 11.5 | 1} 6.9! 31/ 9.2) 46 
er. 
Bismarck, N. Dak. ...... 1,21 4) Of 7,38) 4.7) 4.5 | 6.6| 4.4 
Pierre, 8. Dak. . ......- 1,06 M4) 8.7 %@) 5.0) 9/ 6.6) 3.7 
Sioux City, lowa ........ 676 «19 |. 31) 8.4| 12,1305) 98) 87 
Omaha, Nebr.............| O1i«aWSs«CdLO 31 94) 14,15 10.5) 26 
St. Joseph, Mo........... 373 10 9.3 1} 632 17| 7.2] 3.1 
Kansas City, Mo......... 2006C« 1} 12.8 18,19 | 14.6 7.5 
Boonville, Mo............ 191 1) 19.6 1| 10.6) 21,22/13.0 9.0 
Hermann, Mo............ % | 21 15.8 1} 6.8) 21-23! 9.5 9.0 
Ohio River 
Pittsburg, Pa............ “6 %@2 M7 5) 2.4 | 3.3) 12.3 
vis I Dam, Pa 960 i 14.1 15 | 4.1) 31) 7.7 10.0 
Wheeling, W. Va. ... S75 36 18.8 | 16 4.9 | 31; 9.5 13.9 
Marietta, Ohio........... 7% @ 18.5 16); 56.7 31/10.5 12.8 
ersburg, W. Va..... 7 86-3 18.7 16 6.4 | 31) 11.2 12.3 
Point Pleasant,W. Va... 703 36, %.0 15) 5.4} 3113.9 22.6 
Catlettsburg, Ky ........ 1 860) 33.7 | 7.5] 31 18.2) 26.2 
Portsmouth, ‘Ohto bescnse 612 bt] 4.0 16 9.2 31.619.7 24.8 
Cincinnati, Ohio......... 499i 45 HO 17 12.0 | 31 23.1) (3.0 
Louisville, Ky. .........--. ; a | 12.2 18 6.2 | 30, 31 9.2 6.0 
Evansville, Ind ......... 184) 808.4 | 0.6 3119.7) 15.8 
Mount Vernon ,Ind.t.... 148 5%) 2.5 2,21, =«—«11.0 31 W.7 14.5 
rasa. SY. “ins oneness v7 w 27.9 21 11.8 31 «22.6 16.1 
A n ver. 
Warren’ Pa ad ee “W7 7 5.0 18 0.5 31; 2.2 4.5 
Oil City, Pa ............++ 123 13 5.7 14 1.7 Si 8.1 4.0 
Parkers Landing, Pa.... 73 2 6.6 | 14 | 1.3 31 3.2 5.3 
Free . Tones: epeeuns 26 2 11.0 14 | 2.8 31 5.9 8.2 
‘onemau ver | 
Johnstown, Pa. ......... 64 7 6.3 | 2 1.2 31 2.3 5.1 





| 
| 
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Heights of rivers above zeros of gauges—Continued. 








ss 2. Bib 
22 |= & | Highest water. | Lowest water. | 3 2 
Stations. s 3 © & & a A ae ol 3 5 a 
3 =z a a | v & 
5 ae a Date. iMetcht. Date. Ss is 
| 
Red Bank Creek. Miles. Feet. Feet Feet. | Feet.| Feet 
Brookville, Pa........... %/| 8 0.4 4;) —0.9| 29-31/-0.5/ 1.: 
Beaver River. | j 
Ellwood Junction, Pa... 10 14 3.3 2 0.4 31 | 1.5 2.9 | 
Big Sandy River. | } 
Louisa, Ky........-..-. 26 20 20.1 15 4.4 31 8.2 15.7 
Cumberland River. 
Burnside, Ky ........... 44 i) 37.4 14 8 31} 9.2) 35.6 
Carthage, Tenn.......... Wz ao 26.3 16 2.8 31 | 10.2; 2.5 
Nashville, Tenn ......... 175 40 28.2 18 4.4 | 31 | 13.6 | 2.8 
Great Kanawha River. 
Charleston, W. Va....... 61 30 21.0 14 4.7 5,26) 7.2) 16.3 
New River. 
Radford, Va..........+.. 153 14 2.0 14 0.5 | 29,30; 0.9) 1.5 
Hinton, W. Va........... S| 4 9.8 | 14) 1.9 30, 31 3.2 7.9 
Licking River. 
Falmouth, Ky...........- 90; | 16.4 12 1.7 | 31| 5.6) 14.7 
Miami River. | 
Dayton, Ohio ... ........ 69 18 | 4.6 3 | 2.0 31/ 2.9) 2.6 
Monongahela River. | | | 
Weston, W. Va. ......... 161 ee ae Se Sore, Hee eee 
Fairmont, W. Va........ 119 25 15.1 | 14 0.6 | 31 3.1 14.5 
Morgantown, W. Va..... 9 20; 18.2 14 7.2 30,31; 9.1 11.0 
Greensboro, Pa....... .. 81 18| 17.0} 14 7.6 | 1,25-31/ 9-4| 9.4 
Lock No. 4, Pa....... .«.. 40 28) 2.6) 15 6.6 | 9.8) 14.0 
Cheat River. } | 
Rowlesburg, W.Va..... 3%) M4) 7.0 3,14 2.0; 1,10,11| 4.3) 5.0 
Youghiogheny River. | | | 
Confluence, Pa........... 59 10 5.5 2 | 1.0 | 31); 2.8 4.5 
West Newton, Pa........ 15 z 6.4 3 0.9 90,31 | 2.5 5.5 
Tennessee River. 
Knoxville, Tenn......... |) i es A eee) ee ae REY 
Rockwood, Tenn ........ 519 ee ee ee eee es ‘ 
Chattanooga, Tenn....... 490 | 33) 224 5) 4.1 | 30| 8.3 18.3 
Bridgeport, Ala ........ 390, 2 17.1 16 2.5 31 6.4, 14.6 
Florence, Ala............ 220 16 13.6 17,18 2.7 30,31 6.3 10.9) 
Johnsonville, Tenn...... yt 21 19.5 19, 20 4.8 3110.1) 14.7 
‘abash River. | 
Terre Haute, Ind........ 165 16 9.2 14 2.8 | 31; 5.5/| 6.4 
Mt. Carmel, Ill........... | 1 10.4 16 5.0 | 31 7.7) 5.4 
Red River | 
Arthur City, Tex......... 688 | 21.9 14 5.2 | 10 | 11-8 | 16.7 
Fulton, Ark 5 | WB 26.0 17 6.8 11 14.9 19.2 
Shreveport, La... 49, 2) 15.1 2-27 8.1 14/ 12.2) 7.0) 
Alexandria, La.......... 139 33 20.5 1 15.7 | 17 | 17.6 4.8 
Atchafalaya River. ihe | 
Melville, La.............. 100") Ss 331 36.1 15 35.2 | 30,31 | 35.8 0.9 
Ouachita River. | 
Camden, Ark............ 340 «(39 8.4 | 1; 43) 2981) 60) 4.1) 
Monroe, La ...... 60. eeee 100, «44 85.5 | 1 28.4 | 31 | 31.8 7.1 
Yazoo River 
Yazoo City, Miss......... 8 | 2%, 31.5) 1,2] 27.6 | 31 | 30.0, 3.9 
Tombigbee River 
Columbus, Miss.......... 285 33 8 16) —1.6 31 2.3 8.4 
Demopolis, Ala.......... 155 35 19.2 17 1.5 | 31 9.0 17.7 
Black Warrtor River. 
Cordova, Ala ... ......+.-- 185 20 7.1 13 0 31 | 3.5 5.1 
Tuscaloosa, Ala.......... 90 38 20.5 15 2.0 31 6.9 18.5 | 
Alabama River. i | 
Montgomery, Ala........ 265 35 8.3 2 1.8 31) 4.0 6.5) 
Selma, Ala............... 212; & 11.0 3 2.6 | 31 | 6.1, 8.4 








| 






















Heights of rivers above zeros of gauges—Continued. 
li °. | a 
-o be 
22 26 Highest water. Lowest water. 2 | ,¥ 
Ste as | & na ~ © 
Stations. a35 af ieee ee ee g | ag 
3 >) a + vo 
5 4 © |Height. Date. Height.| Date. Sis 
Coosa River Miles Feet. Feet. Feet. Feet. Feet. 
Mamet, SO ccccescccssccss 25) 5.0 15 1.9 30,31 | 2.9 3.1 
Wilsonville, Ala ........ 66 15 | 3.9 17 2.7 30,31 | 3.3 1.2 
Tallapoosa River. 
Sturdevant, Ala......... 69 15 2.3 1 0.7 31, 1.4 1.6 
Savannah River. 

Augusta, Ga ...........45. | 130; & 16.9 2 6.8 28,29,31 -% 1 120.1 
Edisto River. } 
Baa | | 6 4.2 ~ 1.5 | 31) 31] 27 

Congaree River. 
| Columbia, 8. C........... 37 15 3.4 4 1.3 7,8/ 1.7) 21 
Santee River. 
St. Stephens, 8S. C........ | OD, 2 7.3 10 3.5 | 31 6.2 3.8 
c ee River. | 
Camden, 8.C.........++5. | | @ 11.8 15 4.8 | 29; 7.2 7.0 
Black River. 

Kingstree, 8.C........... | | 12 7.9 17 4.7 | 31| 6.9! 3.2 
Pedee River | 
Cheraw, 8. C....-...0 0006) 145, @ 14.9 3 2.4 31; 5.3 12.5 
Lynch Creek | | 
Effingham, 8. C.......... 35 12 9.3 9,10 3.5 27, 5.8!) 5.8 
Lu iver. 
| Fair Bluff, N.C.......... 10 6 4.5 8 1.0 31; 3.2); 3.5 
Waccamaw River. 
Conway, 8. C .....-...05. 40 7 4.0 | 18 2, 31) 3.3 1.8 

Cape Fear River. 

Fayetteville, N.C........ 100s 17.4 15 4.0 29; 7.0) 13.4 
James River. 
Lynchburg, Va. .«.......-- 257 18 10.4 14 0.9 31 3.7) 9.5 
Richmond,Va........... 10; Ww 7.4 16 0.1 | 1,31; 1.6) 7.3 
Potomac River. | 
Harpers Ferry, W.Va... 170 16 11.7 15 1.5 1| 5.4) 10.2 

Susquehanna River. | 
| Wilkesbarre, Pa......... 178 BE lecccccccjocccccers Jocovessclecccences Jevacsalessess 
Harrisburg, Pa..........+ | |] 7 7.9 16 1 | 1,2; 5.0) 4.8 
W. Br. of Susquehanna, | | 
| Lock Haven, Pa.......... | @8! 20| 4.5! 4 1.0; 90,31; 22) 3.5 
Williamsport, Pa........ 35 20 8.8 4 2.0 | 31 4.9 6.8 
Juniata River. 
Huntingdon, Pa.......... 80 24 7-2 3 3.5 | 90,31; 4.4) 3.7 
Sacramento River. | 
Redbluff, Cal ............ 241 3 6.9 3 3.7 28-31/ 48) 3.2 
Sacramento, Cal ......... 70 238 22.5 | 7 19.6 30,31 | 21.3 2.9 
Willamette River. | 
Eugene, Oreg ... . 149 10 5.2 14, 15 3.2 | 29; 43) 2.0 
Albany, Oreg... 99 2 6.0 7,14-16 3.8 29 5.1) 22 
Salem, Oreg.... 69 20 6.2 14, 15 3.7 31/ 5.38 2.5 
Portland, Oreg.. ‘| 10 15 23.7 24, % 15.8 5 | 20.1 | 7.9 
Late reports, April, 1897. 
Eugene, Oreg.........+++ 149 10 8.0 10,17,18 4.4 | 30; 6.4) 3.6 
Albany, Oreg.. 99 | 11.2 8| 6.0 30| 9.0; 5.2 
Salem, Oreg.......++++0++ 69 20 11.6 20 6.4 WD) 9.5 5.2 
* Distance to the Gulf of Mexico. 
+t Record for 30 days. 
t Record for 24 days. 
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195 pp. 
Uruguay.—Honoré, Carlos. El Sol. Montevideo, 1897. 8vo. 230 pp. 





CLOTHING AND TEMPERATURE. 
W. F. R. Puiturrs, M. D., in charge of Section of Climatology, U. 8S. Weather Bureau. 





To acquire some concrete idea of the influence of general 
meteorological conditions upon personal comfort and upon | 
the efficiency of clothing in different conditions of weather, | 
the writer undertook a series of observations of the temper- 
ature of certain parts of the clothing and of the body. 

The series comprised observations of temperature between 
the coat and vest, the vest and linen shirt, the linen shirt 
and woolen undershirt, the undershirt and skin, and the 
tempereture of the body under the tongue. 

The series may, for convenience, be subdivided into four 
sets or subseries: Ist, a set of observations made indoors; 
2d, a set made after free exposure out of doors for ten 
minutes; 3d, a set made after fre 
twenty minutes; 4th, a set made ten minutes after returning | 
indoors. All observations were made in the shade; the first 
and fourth sets in a room in the Weather Bureau building, | 
and the second and third in the shade of the same building, | 
and in situations so chosen as not to interfere with the free 
movement of the wind. 

The thermometers were in position for ten minutes before | 





ree exposure out of doors for | clothing was worn. 


Details of observations of bodily temperature and that of clothing, ete. 


the readings were recorded for the first set, and the readings 
for the other sets were made at the consecutive ten, twenty, 
and thirty minute periods thereafter. 

The period of the day selected for the series was that be- 
tween 1:50 and 2:30 p. m. This period was selected in 
order that the outdoor sets might coincide approximately 
with the 2 p. m. local meteorological observation made by 
the Weather Bureau in this city (Washington ). 

The first observations of the series were made on February 
4, and the last on February 16, 1897, eleven days in all. The 
continuity of the record of the temperature of the body in the 
mouth was broken by an injury to the clinical thermometer 
on February 11; a new one was obtained and used on Febru- 
ary 16. The series was terminated sooner than contemplated 
by an attack of bronchitis, rendering it imprudent to con- 
tinue the personal exposure involved in the prosecution of 
the observations in cold air. 

The clothing worn during the series consisted of a serge 
coat and vest, a linen shirt, and woolen undershirt. This 
weight of clothing was very comfortable while indoors, and 
with the addition of an overcoat was ample for outdoors, 
but while making the observation no overcoat or additional 
The coat and vest were single lined with 
a light-weight material, the linen shirt of the usual quality, 
and the woolen undershirt of the material known as fleece- 
lined flannel. 

The following are the average values of each of the sub- 
series, and also the average of the 2 p. m. local meteorological 


‘observation. The details of each are shown in the appended 


table. 






























































February, 1897. 
. st coms nah cee ie i Te Ae” aa ean ————| Average. 
4 5 | 6 8 9 10 11 | 12 | 13 15 | 16 
| 
First set. Indoors: | 
Temperature— 
Ge Rb cee coccoce recs ecesecccecocccccunccesccccoesese 79.1 77.8 78.0 73.0 78.0 75.5 78.0 75.0 76.5 75.0 76.0 76.5 
i Minckiididh Keteeniantacouenaece -epeeqeadeees 8.7 8.4 5 98.4 98.4 tt eee a en Sey | 98.5 98.5 
between undershirt and skin... .... 6... ccc seeeeces 5.0 | 6.0 | 96.2 5.5 95.6 %.8 | 4.2 | 6.5 | %.4 95.0 9.2 %.5 
linen shirt and undershirt .... ............ 2.8 | 89.0 90.0 88.5 89.3 9.3 | 93.0 92.3 88.5 91.3 88.0 90.3 
vest and linen shirt .... ........cccesceeeees 90.7 86.5 88.2 85.5 86.4 86.8 87.2 88.8 87.5 86.3 85.5 87.4 
CUES GE TEES ccc cc cccccccccccccececececece 89.6 4.5 | 86.0 83.0 83.2 4.8 85.2 86.0 83.8 83.6 4.2 84.9 
Second set. Outdoors ten minutes: 
Temperature— 
of FT cccccccccccccccecccvccsccsccsccecces sececcece .4 98.2 9R.2 98.3 8.3 GED fecccccccecleccvecsecelecosescsoclocccosesce 98.4 98.3 
between undershirt and skin ...... 66. ..ccecceeeeees 04.6 8.0 | %.2 93.8 93.0 04.8 2.2 | 4.8 93.8 04.3 92.2 93.8 
linen shirt and undershirt............. «+. 82.2 80.0 | 82.0 81.0 78.7 81.4 81.3 81.8 79.0 87.2 80.5 81.3 
vest and limem shirt. ...... 6.00 ccccceeeceenee 71.5 71.2 76.4 78.6 71.4 76.0 70.0 77.0 73.0 80.6 74.5 74.6 
Coat and VeOst .....cccceees cevcccccsnccceece 63.0 62.8 70.2 68.0 59.0 66.7 60.0 65.2 62.5 74.5 66.5 65.3 
Third set. Outdoors twenty minutes: 
Temperature— 
° iieasinsaaheeibadipeuseebeensécets cess cess 98.0 98.0 98.1 98.1 98.0 Tg a: S leetapaetlecdenintinllsecaiatads 98.0 98.0 

between undershirt and skim ......... c.seeeeeee eee 2.3 91.8 94.0 93.2 92.2 94.0 9.6 | 4.4 | 9.2 | 93.5 90.0 92.6 

linen shirt and undershirt................+. 77.9 78.0 79.0 76.7 76.7 | 77.0 78.6 | 76.3 | 78.3 84.5 76.0 78.1 
vest and limen shirt..... 1... cccccece cecceee 65.2 67.2 77.4 73.3 67.0 | 69.0 64.3 | 69.5 72.2 78.0 67.8 68.7 
GORE GRE YOR ccccce coccccccseccevccs cocces 57.5 00.0 66.8 62.0 56.6 61.4 55.5 61.5 59.4 71.0 60.6 61.1 

Fourth set. Ten minutes after returning indoors: 

Temperatare— 
Ge POG vc ccccuccte cccceese coc cceces cecnce ccccce ces cce 73.3 77.0 77.4 73.0 77.0 75.0 74.0 76.5 74.8 75.7 75.0 75.7 
DOGY cccccccccccrcccccccsccccsccescecceescecce seess 8.0 97.9 98.1 GBB feccccc cece Ge.F lecececece [tees sees eeeeeseaceleeeees see 97.9 8.0 
between undershirt and skin .........+0.cseeeeeeees 04.0 92.0 %5.0 93.6 93.0 04.6 99.8 | 4.6 2.2 9.3 91.0 93.1 
linen shirt and undershirt...............+.. 90.4 86.5 88.0 85.5 82.2 87.0 87.0 85.0 4.8 | 88.2 83.5 86.3 
vest and limen shirt... ........sccccceee. cous 85.3 79.3 83.7 81.3 76.0 82.7 77.3 79.8 82.5 83.0 78.5 80.8 
QUE GH GED co ccccccccccees cece cocesecccess 82.8 75.5 81.0 77.4 73.2 | 80.0 75.2 77.0 78.8 79.5 76.5 77.9 
2 p. m. meteorological observation: 

y thermometer. ......cccccece cecceeeeeeceeeeeeeerees 37.8 35.0 51.0 34.2 37.0 37.2 33.2 32.6 41.0 50.5 43.2 39.3 
Wet thermometer ...... cece c cecccnccccccceceweeeeeeeee 31.0 32.0 50.0 4.0 33.0 33.7 31.2 32.1 37.0 45.0 37.0 36.0 
Relative humidity (per GEMS) o cccvcccccecs cccccccccscess 4 72 93 98 65 69 o | 68 65 55 73 
Absolute humidity — r cubic foot) ............ 1.19 1.74 3.95 2.4 1.67 1.75 1.82 2.00 2.05 2.70, 1.82 2.08 
Velocity of wind (miles per hour) .......-.....see5 sees 9 10 15 2 14 3 8 5 6 14 8.3 

Subjective sensation: 
BOOED oSssc cede cccecccvcccocsccccccencccesccceses cbecee Very | Warm. | Warm Comfort-| Very | Warm WH BTML. Bocce vnnccsheseecs cccclccscsccecdsecccedese 
anddry. able. warm; warm. 
slight slight 
perspi- perspi- 
ration. ration. 
ns cgbber inetd: cevestotccep cnccccccucsesseeenss = Cold as ry Lge > x. % | Cool, Cale sndiOule and pedea Voscolocsoes vetenscesvegeeteetssoeeses 
ngers -| notun-| chilly. utnot  agree- | chilly. | chilly. 
painful. day. pleasant. | chilly. able. | 
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First set. Indoors, Average of eleven days, 


OF. 
Temperature Of room ... «2.6... cece ee cece eee eee een eeeeiees 76.5 
Temperature between coat and vest. .........0seeeeeeeeeeeeenes 84.9 
Temperature between vest and linen shirt................+.00+- 87.4 
Temperature between linen shirt and woolen undershirt. ....... 90. 3 
Temperature between woolen undershirt and skin............ - 95.5 
Temperature under the tongue (average of six days)............ 98. 5 


Second set. Outdoors ten minutes, Average of eleven days, 


Atmospheric temperature ..... 6... 6... 6000 cece cece eee eee e ee eees 39. 3 
Temperature between coat and vest... ........-...-e cece ee eeeee 65. 3 
Temperature between vest and linenshirt.....................- 74.6 
Temperature between linen shirt and woolen undershirt. ....... 81.3 
Temperature between woolen undershirt and skin.............. 93. 8 
Temperature under the tongue (average of six days)............ 98. 3 
Third set. Outdoors twenty minutes. Average of eleven days. 
Atmospheric temperature. ...... 2.2.6. .eeeececeeee eee eeeeeee ences 39.3 
Temperature between coat and vest............... 6. ee ee ceeeeee 61.1 
Temperature between vest and linen shirt......... ........... 69. 7 
Temperature between linen shirt and woolen undershirt. ....... 78.1 
Temperature between woolen undershirt and skin.............. 92. 6 
Temperature under the tongue (average of six days)........... 98. 0 
Fourth set. Ten minutes after returning indoors, Average of 
eleven days. 
Tem porature Of TOO... 22.0. cccccccsecccccccsccccccccccccccccss 75.7 
Temperature between coat and vest........... 66. seeeeeeeeeee 77.9 
Temperature between vest and linen shirt ...................-. 80. 8 
Temperature between linen shirt and woolen undershirt. ....... 86. 3 
Temperature between woolen undershirt and skin.............. 93.1 
Temperature under tongue (average of six days)................ 98. 0 
Average of 2 p. m. meteorological observations for eleven days. 
WAGAURRNS GE GID. 6 6 o0c s conccacccccseesccccvccevcceveress ae 39.3 
Temperature of wet-bulb thermometer. .............-...0.00055 36, 0 
ND ME: sccccccencgasnncensacncaveserascsesvescesece 73. 0 
Absolute humidity (grains per cubic foot).............+.0...0es 2. 08 
Velocity of wind (miles per hour).............-.ceccccceeeeeeee 8.3 


From the limited character of these observations it is not 
expected that the values derived from them will have other 
than a very restricted application. The chief reason for 
publishing them in their present shape is that the field of 
inquiry suggested by them is an extensive one and should 
yield to more complete investigation many facts of great 
practical utility; and, furthermore, because with the excep- 
tion of some similar observations quoted by Van Bebber as 
having been made by Rubner they are the only ones of the 
kind known to the writer. 

The following values are given by Van Bebber (Hygien- 
ische Meteorologie, W. J. Van Bebber, 1895, p. 132): 





Atmospheric temperature. 














50°F. 7% F. 
Temperature between coat and vest ...........eceee veee 73.6 83.8 
Temperature between vest and linen shirt.......... .... 75.9 84.7 
Temperature between linen shirt and woolen shirt...... 77.4 85.3 
Temperature between woolen shirt and skin............ 90.9 89.9 


The statement of the atmospheric temperature is the only 
information given relative to the meteorological conditions 
under which these values were obtained. 

At the present time it would evidently be imprudent, 
with the scanty data available, to dogmatize as to the 
relative importance of either the different meteorological 
elements or the various parts and qualities of clothing, but 
the following points appear noticeable enough to mention: 
The temperature of the different layers of clothing was in- 
fluenced decidedly by the prevailing temperature of the im- 
mediate surroundings, the former rising and falling with 
rises and falls in the latter, but the degree of change was 
variable, and perhaps, if not certainly, was very much af- 
fected by the ne of the wind. There was one point 
wherein a result of the writer’s experiments differed from a 


corresponding one as given by Van Bebber, i. e., that the 











lower the atmospheric temperature the lower also was the 
temperature between the woolen shirt and the skin, this was 
contrary to Rubner’s experience, and is worth calling atten- 
tion to, inasmuch as Rubner appears to have attached much 
significance to the increased temperature between the skin 
and undershirt at the lower atmospheric temperature. 
Another point noticed was in connection with the tempera- 
ture of the body as shown by that taken in the mouth. 
Upon going outdoors the body temperature always fell, and 


*?|the fall was greater in proportion to the time of exposure. 


Furthermore, upon returning indoors it did not rise quickly, 
but ten minutes afterwards remained as low as the last 
observation outdoors. Although no systematic observations 
were made with reference to ascertaining the time required for 
the body to regain its original degree, yet in the few casual 
experiments that were made it took from twenty to thirty 
minutes. 

Coincident with the thermometric observations an attempt 
was made to estimate the subjective sensations while out- 
doors with reference to cold and warmth, and to express them 
in a few words ordinarily used. The degree of success or 
failure is shown in the column headed “ subjective sensation ” 
in the table appended. 


THE STANDARD SYSTEM OF COORDINATE AXES FOR 
MAGNETIC AND METEOROLOGICAL OBSERVATIONS 
AND COMPUTATIONS. 

By Prof. Frank H. Bicetow, dated June 22, 1897. 


Uniformity of method in observation and also in computa- 
tion constitutes one of the canons of modern science. As 
matters now stand, the comparative study of the published 
results of the observations in terrestrial magnetism and me- 
teorology discloses an annoying variation in units and co- 
ordinate systems; a similar conflict prevails throughout the 
papers devoted to an analytic discussion of the observations. 
Since final general deductions can be best secured for science 
by cooperation, based upon uniform standards of coordinates, 
notation, and fundamental constants, it is the first duty of 
investigators to come to a sound agreement regarding these 
standard systems. In order to exhibit the present status, 
especially in the writings of the authorities who have chiefly 
influenced the development of these subjects, the coordinate 
axes and directions employed by them have been collected in 
tables for inspection. The papers cited are as follows: 

1. Gauss.—General Theory of Terrestrial Magnetism, Tay- 
lor’s Translations. 1839. 

2. Erman and Petersen.—Erscheinungen des Erdmagnetis- 
mus. 1874. 

3. Maxwell.—Electricity and Magnetism. 1881. 

4. Mascart and Joubert.—Electricity and Magnetism, Atkin- 
son’sTrans. 1883. 

5. Schuster—Diurnal Variation of Terrestrial Magnetism. 
1889. 

6. Schmidt.—Entwickelung der allgemeinen Formeln, etc., 
Deutsche Seewarte. 1889. 

7. Schmidt.—Neue Berechnung des Erdmagnetischen Po- 
tentials. 1895. 

8. Von Bezold—Uber Isanomalen des Erdmagnetischen 
Potentials. 1895. 

9. Von Bezold—Zur Theorie des Erdmagnetismus. 1897. 

10. Carlheim—Gyllenskold.—L’attraction magnetique de la 
terre. 1896. 

11. Laplace—Mécanique Céleste. Bowditch Trans. 1829. 

12. Ferrel.—Professional Papers. 8.0. VIII. Waldo. 1882. 

13. Ferrel.—Meteorological Researches. U. 8. C. & G. 8. 


Report. 1877. 
14, Ferrel.—Recent Advances in Meteorology. 8.0. 1885. 
15. Oberbeck and Margules. Abbe’s Translations. 1891. 


16. Sprung.—Meteorologie. 1885. 
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17. Thomson and Tait, Helmholtz, Heaviside, Hertz, Poincaré,| thors into a single scheme for com arison, the following no- 
- tbs 8 -tatings nB 
Boltzmann, Watson and Burbury, Basset, in their respective | tation is now adopted: R, radius of earth; r, any distance 
treatises. from the center of the earth; @, north polar distance; ¢ | 
, , : py ’ | 
In order to bring the notations actually used by these au-' north latitude; 4, east longitude. The first column of the 
g y y g 
Taste 1.—The coordinate systems used in terrestrial magnetism. | 
| | 
Author. | Potential. Coordinate forces. _ Direction. | Original notation. t 
oP . . aV aV : iV 
Gauas (1839), pp. 200, 202, 204........cccccccccecees Vo=—z = xXx=+ dx —~7rdd North. u—# x=— P rely 
| j | 
dV dv dv 
_ i "_ | p— bi ; 
r= dy ~~ rsin@, da° West. R=r r= Rsin ud 
re, ae es hel ie : ; 
a=4 _ == 2 Nadir. | Z=— _ 
. 2 cade ‘ m - dv dv | e av 
Erman and Petersen (1874), pp. 26, 30............... | V=—2 > x=+ de —— rd0" North. || «0 £=— acne 
"ae. A dV 7 aol adv 
r=+ dy ~~ rsin@.da~ West. ‘=— rsin u da 
P av =A , oc. 
Z=+ de - Nadir. Z=-— a’ 
88 6 RRR OC eh eee — ag Rie ee eg N tie xy—_?@V. ) 
Maxwell (1881), II, p. 121 V=+2,- | X=—a =+ wo North. , . adl 
a a av < — ~ oF 
r=— dy —* rsin@,da° West. =e shoes acosl, dA- 
i ae a 
Z2=— ~ =- 3° Zenith. Z=— “= 
. . 88: icche st onpeeunaras a = - ae North. = — ave : 
Mascart and Joubert (1883), p. 41 | V=+2>- | X=-——| dd” u=0 X=+ pam 
| -— = aV West. =e J on aVv 
| r=-% =+t sein’. a’ sie Y=+ sine dt’ 
| ei ei Oe Zenith. San see, 
| s=—5 =- Ss" | a 
, m av adv | - dv 
EE, Ns onsincenp dave vedecedesdesecs | V=+25- | X=—@ =+ aa’ North. u=0 X=+—3,° 
av _ aV 7 aa y—+__6¥ 
| l=—-—S => rsin?, da West. oma alte @ sin u da” 
g——?*" —— 4? Zenith. Sa Se. 
dz dr | dr 
; ~ " .m dV av . dV 
Schmidt (1889), p. 7; (1895) p. 9...... 6.0... 60 0000s V=+2>- | x=— de —+ pao’ _ North. u=—0 X=-+ r, du 
av av we, bee a | 
Y=—-@ fant. | "P= eae’ , 
. dV dV | wen 5 OY 
L=— Ge =+ &’ Nadir. Z=+4,° 
| 
, | m av aV | Sn 
Wa Be CITE, Be Bove crsicctcdeccescccsceccsave V=—2 > | Xx=+ i =—7wde | North. B=¢ x=4 ap 
we i 4 av East. = , 
Y¥=+@ = + Fein’. da’ rat r cos 3. dA oo 
av av ae 
Z=+"4 =— Gp Nadir. | 4=—],° 
m y ite 2 av 
Cartheim-Gyllenskiild (1896), p. 4................4.. V=—t ~. x=+ éV =>— or . North. e=cos? X= +/1— pw, rap’ 
1 a dV West. | wma Y= aV 
| Y=+ a ——rsind.a | r/i—p-to 
ear oe Nadir. —_@V 
| 4=+ 3 -=-e' f= dr ~ r 








. 21, adopts the positive potential function V= + 2". 


Green, Mathematical Papers (1828), p 
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table contains the author and reference page, the second, the 
author’s definition of the potential, the third, his coordi- 
nate forces when expressed in the standard notation adopted 


above, the fourth, the positive coordinate directions, and the | 


fifth the original notation as employed in the respective pa- 

pers, together with the equivalents in the standard system. 
It is thus seen that in terrestrial magnetism Gauss, Erman 

and Petersen, Von Bezold, and Carlheim-Gyllenskéld adopt 


sii . , m 
the definition of the potential function V= —*+—, where m 
r 


is the elementary mass and r the distance; but that Maxwell, 
Mascart and Joubert, Schuster, and Schmidt adopt the form 


m , ; ; 
V=-+—. This radical divergence, therefore, separates all 
rT 


the writings on magnetism into two groups. It is also seen 
that Gauss, Erman and Petersen, and Carlheim-Gyllenskéld 
adopt as the positive coordinate directions north, west, na- 
dir; that Maxwell, Mascart and Joubert, and Schuster adopt 
north, west, zenith; and that Schmidt and Von Bezold adopt 
north, east, nadir. There are thus three groups of papers in 
this respect. 

In meteorological literature Ferrel adopted the Laplacian 
coordinates, x on axis of rotation, y in the nm cidian of refer- 
ence, and z at right angles to the plane « y in east longitude. 
Oberbeck and Margules permute the axes, making z the axis 
of the earth’s rotation. In polar coordinates, with origin at 
the center of the earth, all use Laplace’s system, except 
Guldberg and Mohn, who count angular distance along the 
meridian from the equator, instead of from the pole. The 
system with north polar distance is clearly superior for 
general investigations. When transference is made of the 
origin from the center to the surface of the earth, the advan- 
tage of Laplace’s polar system appears more strongly than 
ever. The confusion of coordinate axes between the author’s 
is considerable. Ferrel consistently uses the system south, 


east, zenith, but his notation is irregular and he uses letters, 


u, v, w, set apart as velocities, for linear distances. Margules 
adopts the same system of rotation, and Sprung, also, in por- 
tions of his treatise on Meteorology. Guldberg and Mohn, 
Oberbeck (in part), and Sprung (in part) adopt, on the con- 
trary, the opposite surface rotation, east, south, zenith; so, 
also, Hemholtz, p. 82. 

In more distinctly physical treatises, Thompson and Tait, 
Heaviside, Watson and Burbury, Basset, Boltzmann, Poincaré, 
and others adopt the convention of right-handed rotation 
about an axis drawn outward normal to the surface; while 
Helmholtz and Hertz adopt a left-hand rotation about an 
outward drawn normal. 


SS 


It will probably be admitted that modern physics has quite 
uniformly settled upon three fundamental conventions: 
| 1. Definition of potential, V= + =. 
| 2. Positive normal drawn outward from the surface. 

5. Right-handed rotation, with translation along the posi- 
tive direction. 

It is held by the writer that terrestrial magnetism and 
meteorology must conform themselves eventually to these 
three conventions. Any other system will be powerless to 
resist the influence of the canons of physics, if it is not in 
harmony with them. 

The accompanying Table 1 shows that Maxwell, Mascart and 
_Joubert, and Schuster in terrestrial magnetism ; Ferrel, Ober- 
beck (in part), Margules, and Sprung (in part) already con- 
‘form to this standard. Gauss, Erman and Petersen, Carlheim- 

Gyllenskéld should change the definition of potential from 
v= — xm toV=+ and also the vertical direction from 
nadir to the zenith. Schmidt and Von Bezold have the right- 
handed rotation, but the positive normal is drawn inward, 
and this should be changed to outward ; also Von Bezold should 
change the sign of the potential. 

While there are some variations in the literature of me- 
_teorology, Ferrel’s system, which was fortunately perfect in 
this respect, has happily helped to put most of the analytical 
papers on the motions of the atmosphere in an acceptable 
form. Developing the angle ¢ from the north pole, and the 
angle 4 toward the east, with radius extended to the zenith, 
the system x south, y east, z zenith, with uw, v, w for velocity, 
= du dv dw 
| dt’ dt’ dt 
used by all writers, would reduce the labor of the compara- 
tive study of the laws of the dynamics of the atmosphere to 
/@ minimum, 

In terrestrial magnetism, unfortunately, the positive mag- 
netic pole of the earth is in the southern geographical hemi- 
sphere, and the positive force develops northward, so that x 
north, y west, z zenith, would be the corresponding system. 
Confusion was originally introduced by taking the dip in the 
northern magnetic hemisphere as positive; it is properly 
negative in pure physics. The simplest change is, therefore, to 
| make the vertical force positive in the Southern Hemisphere, 
directed upward, and negative in the Northern Hemisphere, 
| with the corresponding values for the dip. 
_ The International Conference at Paris, September, 1896, 
| voted to adopt the following coordinate system in terrestrial 
| magnetism : 


for acceleration, gives a notation which, if 


TaBL_e 2.—The coordinate systems used in meteorological papers. 


| 
| 





Origin at center. Origin on surface. 

















Rectangular. Polar. Rectangular. Polar 
Authorities quoted. a >: : . os s g | g 8 
o. | 8&8| Bs os | 8 | tree 
ee | @a/| ea | | @e s> ~Sies | § 
silse|se|4| S38 | ge | 8 
SS/25/8e/ 8 | a8 | 4 |/a8s/28/ 3 
ea |csife\/ 2a] 22 \e\4/e4/! 2 /38|=8! g 
n on |S” ft 4 e 4 se is {8&8 z 
_ i= . ° — j 
< |3 |e ein |m|e2|a}s /a |< | < 
a - in pe ee ene 
Laplace, Mec. Celeste, I, VIII, § 29, § 35... ..-- 0-0. eee ee eees x | y | 2 r é @. hevcccdbscasstkensaleese | vadenenateass 
Ferrel, Prof. Paper, S.8., VIII, p. 6......-. 22-220. e eee eee ees ely 2 r 7] ® bisecoctindeda N 8 p Mu 
Ferrel, Meteorol. Research., pp. 370-378............-.65 -+5+ es) @& 4-6 r 0 ) u 0 h | u p bu 
Ferrel, Report, 1885, C. 8. O., pp. 181, 292...........6.- ee ees ea ies r 6 © U V Efex cavicheseseale se'ees 
juldberg and Mohn, Mouv. de l’Atmos., IT, p. 4 ........000-{.ceeee cesses seers R | (@0—6) |...... —2 y : | “Th ee ° 
Oberbeck (Abbe’s Trans.), pp. 153,178, 183......... 0... eee s | @ y r U o y x D [feces eosin cuethn Shaws 
Margules (Abbe’s Trans.), p. 300... 0.6... .06. cece eee eens 2 | y r 7) a x y 2 ne | iomaxehon cans 
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X positive north, 
Y positive east, 

Z positive vertical, 

the latter ordinate, whether positive to the zenith or to the 
nadir, apparently being undefined in the preliminary report. 
This decision seems to be of doubtful validity, (1) since in 
case the vertical direction is positive to the nadir the second 
convention is disregarded, and (2) if positive toward the 
zenith, then the third convention is not observed. 

There are other reasons for adhering to a system of coordi- 
nates embracing the three conventions above recommended, 
as (1) the usual scheme of trigonometric instruction, (2) the 
agreement with the cyclonic circulation, when taken positive 
and right handed in the Northern Hemisphere, (3) the con- 
venience of recording movements of clouds as vectors which 
are tangent tothe stream lines, “as the arrow flies,” instead of 
in the improper, even if popular, notation of the direction 
from which the wind blows. 

Although the meteorological system develops naturally, and 
by general usage, from the north pole, but the magnetic system 
from the south pole of the earth, yet some authors may prefer 
to count from the south point in both systems; in this case 
the potential and the coordinate forces in terrestrial mag- 
netism will be: 


, vm 
V=+ - ~ 

. dV dV eas 

X=— See ert aay positive south. 
Y= — i tag” mA ai? positive east. 
ee | See | a 
Z= > ee positive upward. 


It is contended in this paper that all discussions and rec- 
ords of observations should conform to the three standard 
conventions. If terrestrial magnetism can not be brought into 
full harmony with the accepted meteorological system, then, 
at least, the only difference allowable should be that the mag- 
netic rotation starts with zero at the north point and increases 
westward, while the meteorological zero is at the south point 
and the rotation is positive eastward; in both systems the 
positive rotation is in the direction north, west, south, east. 


AURORA AUSTRALIS OF APRIL 20. 


By M. W. Camupnets-Herworrn, F. R. A. S., Lieutenant Royal Naval Reserves. 


The Chief of the Weather Bureau is indebted to Com- 
mander J. E. Craig, United States Navy, Hydrographer, in 
charge of United States Hydrographic Office, for the follow- 
ing copy of a description of an aurora australis observed on 
board the Canadian Australian Royal Mail Steamship Com- 
pany’s steamer Aorangi : 


On April 20, in latitude 47° 30’ S., longitude 96° 15’ E., at 6:30 p. m., 
a diffused light, bearing resemblance to that which may be observed at 
night over a city strongly lighted by electricity, was observed over the 
southern are of the horizon. Horizontal flashes soon spread and 
flared in we direction from this light above the horizon, increasing 
in length and brilliancy until at 7:30 p.m. they were shooting across 
the sky to within 30° of the northern are of the horizon. 

Cones and circles of light traveled rapidly over the whole sky, 
flashing beams of intense brilliancy from one to the other. This con- 
tinued until 8:30 p. m. A remarkable change then took place; the 
sky being cloudless, moon and stars shining brightly, an arch of bright 
green light fading off into yellow formed over the southern horizon, 
rose rapidly to a higher and yet higher altitude and was followed by 
similar arches in regular sequence until there were six distinct arches, 
their apices being from 10° above the southern horizon to 60° above 
the northern horizon. These were formed of narrow vertical bands of 
light from 5° to 20° deep, bright green, and yellow at the upper edges 
and of a rosy hue at their bases. Subsequently, these arches rapidly 
changed their shapes in all parts of the sky, others forming, but some 


kind of luminous curve was always preserved, except in one or two 





cases, when perfect right angles were formed. At 9 o’clock a brilliant 
circle formed around the zenith, composed of narrow bundles of light, 
similar to those already described, but pendent overhead, and having a 
rotary motion; this circular motion having been apparent in all the 
formations hitherto mentioned. The circle was about 30° in diameter 
and the rays of colored light or narrow bands of colored light, as I 
have elsewhere termed them, were not quite vertical but slightly 
inclined, thus producing an effect which gave the impression of what 
one might suppose would occur in the vortex of an electrical cyclone. 
A cloudless sky showed through the center of this ring-shaped tassel 
of colored light. It then traveled to the westward. Later, a — 
cord of light formed, having its center at the zenith, exhibiting three 
distinct turns of a coil. Two intensely bright formations, resembling 
waterspouts brilliantly illuminated, flared in the west, and a remark- 
ably bright meteor, starting from Canis Major, traveled slowly across 
the sky, discharging at intervals fragments of color, and thus adding 
to the splendor of the scene. 

Prior to 8:30 p. m., all flashes of light had been horizontal. After 
that time, they were all vertical. A special feature in this display 
should be mentioned; these formations had all a westward movement. 

After 9:15 p. m., the aurora was less brilliant, but burst into greater 
activity a few moments afterwards, more especially in the northern semi- 
circle. Thisdisplay lasted until 9:45 p.m. Atmospheric pressure for the 
= forty-eight hours had been abnormally low, the barometer remaining 
velow 29.00 inches. At the time of the display it stood at 28.80 inches 
by “ B. T.” barometer 244, and was slowly rising. The temperature 
of the air was 43° F.; the wet bulb reading was 41° F. The wind was 
west-northwest (true), force from 5 to 4. It had been northwest 
throughout the day, force 7, and on the day previous, north west, force 
from 6 to 8. Squally weather, accompanied by rain, hail, thunder, 
= lightning, has been experienced from the isth until noon of the 
20th. 

On the night of April 22-23, in latitude 45° S., longitude 118° W. to 
120° E., from 7 p. m. to 4 a. m., another auroral display was observed 
exhibiting the phenomena of the arches. At 9% p. m. (about), two 
arches, one after the other, rose slowly above the horizon, but on this 
occasion the sky became frequently clouded and the spectacle, although 
magnificent, had not that awe-inspiring grandeur which startled the 
eyes of the observer on the night of the 20th. 


WIND-BAROMETER TABLE. 


By E. B. Garriort, Professor, Weather Bureau. 


The following table presents, in form for ready reference, 
atmospheric signs which have been found to presage certain 
weather changes and conditions over the middle and upper 
Mississippi and lower Missouri valleys, the Great Lakes, the 
Ohio Valley, and the Middle Atlantic and New England 
States : 

Wind direc- 


Barometer (reduced to sea level). Character of weather indicated. 


tion. 
30.00 to 30.20, and steady............. westerly ...| Fair, with slight changes in tem 
| perature, for one to two days. 
30.00 to 30.20, and rising rapidly ..... westerly ...| Fair, followed within two days by 


warmer and rain. 

30.00 to 30.20, and falling pp mee A «ee 8. t0€...... Warmer, and rain within 24 hours. 
30.20, or above, and falling rapidly.. s.toe....... Warmer, and rain within 36 hours. 
30.20, or above, and falling rapidly.. Cold and clear, quickly followed 
by warmer and rain. 





30.20, or above, and steady .......... variable....| No early Sane. 

30.00, or below, and falling slowly... s.toe....... Rain within 18 hours that will con- 
tinue a ap ! or two. 

30.00, or below, and falling rapidly.. se.tone. .. Rain, with high wind, followed 


within two days by clearing, 

| colder. 

30.00, or below, and rising ........... 8, to W.....-. Cpa and colder within 12 
urs. 

.| Severe storm of wind and rain im- 

minent. In winter, snow and 

cold wave within & hours. 

e.ton...... Severe northeast gales and heavy 

rain or snow, followed, in win- 


29.80, or below, and falling rapidly.. 


29.80, or below, and falling rapidly.. 





ter, by cold wave. 
29.80, or below, and rising rapidly... Going to w. Clearing and colder. 


The character of the precipitation, whether rain or snow, 
is governed by the temperature. 

Weather wisdom, gained by an observance of local atmos- 
pheric signs and conditions, has been possessed by man from 
time immemorial. Much of this wisdom has been embodied 
in proverbs which possess considerable merit for the sections 
and localities in which they originated. In farming com- 
munities sayings regarding the wind, the temperature, the 
clouds, and evidences of atmospheric moisture have been 
handed down from generation to generation; and in mari- 
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time elnelen, w hove experience over a widiet ‘territory is had, | | the : variation of the vital function heat. A consideration of 
these observed conditions have been supplemented with baro- | these elements, or symptoms, in their various phases consti- 
metric observations. | tutes a diagnosis by means of which weather changes of the 
Local signs and observations, however, rarely indicate the | near future may, as a rule, be approximately determined. 
duration and intensity of threatened atmospheric disturbances | Rapid oscillations or changes i in the barometer indicate early 
save in the immediate presence of a storm, and barometric and marked changes in the weather. When barometric 
readings are ofttimes misleading, unless considered in con- changes of this character occur during fair weather, and are 
nection with the readings taken at points remote from the downward, and the wind and temperature respond and co- 
place of observation. operate in accordance with recognized rules and laws, foul 
3y the modern system of weather services reports of local, weather may be expected; when the barometer has a decided 
observations are collected by telegraph, collated, and charted, | upward inclination, and is supported by certain winds and 
and the forecaster has for his consideration not only the thermal conditions, fair weather, or a return to fair weather, 
signs and conditions noted in the various localities, but also | is indicated. 
a general graphic presentation of atmospheric conditions over The contents of the table herewith are a key for the deter- 
the entire region covered by the stations of observation. ‘mination of weather changes indicated by the barometer and 
Without at this time considering original causes the | the direction and shifts of the wind. In sections of the 
unequal air distribution over the surface of the earth may be) United States named at the head of the table the advance of 
recognized in the areas of high and low barometer which | an area of low barometer, ora general storm area, is indicated 
appear on the weather map. These areas of high and low | by the wind going to points between south and east, and when 
barometer have a progressive movement, which in the middle | the storm center is approaching from the southwest the winds 
latitudes is from west to east at an average rate of 20 to 40 miles| will change to east or northeast. This shift of wind, if ac- 
an hour. The high areas are usually attended by settled,| companied by falling barometer, will be attended by increas- 
fair, and seasonably cool weather, and the low areas by un-| ing cloudiness, and the southerly winds will bring the warmth 
se ttled, stormy, and warm weather. The weather maps show | of lower latitudes; and, as warm air has a greater capacity 
that the low areas are vast atmospheric whirls or eddies with | for moisture than cool air, the amount of moisture in the 
the wind blowing spirally and contra-clock wise, inward | atmosphere will increase. The amount and rapidity of the 
toward the center of the whirl, where the lowest barometer | fall in the barometer will usually indicate the nearness and 
is found. The areas of high pressure show winds blowing) intensity of the approaching storm. When the center of the 
spirally outward from the center of highest barometer, the low barometer has passed over a given locality the barometer 
circling movement being in a direction contrary to that) will begin to rise, the wind, still blowing and circulating to- 
observed within the areas of low barometer. A consideration ward the center of the atmospheric whirl, will shift to west 
of the progressive and circling movements of the high and | and northwest, the temperature, brought from colder lati- 
low areas will reveal the causes which produce local weather | tudes by the winds west of the center, will be lower, and the 
signs and conditions. weather will clear under the influence of an area of high 
In weather calculations the barometer is the pulse, and the pressure, which always followsin the wake of an area of low 
wind is the breath of storms, and the thermometer registers | atmospheric pressure. 








— 


NOTES BY THE EDITOR. 


WEATHER TELEGRAPHY IN ENGLAND AND AMERICA. | jn England in 1846, and by 1851 it had erected about 2,000 
It is well known that the first weather maps for the United | miles of wire. At the first great World’s Fair, at the Crystal 
States, as compiled daily by means of telegraphic reports, | Palace near London, in 1851, weather reports were received 
were made by the Smithsonian Institution. In 1843 Espy|by telegraph from many points and a daily weather map 
had been engaged by the United States Government as mete-| published by lithography, beginning with August 8, 1851. 
orologist; he was assigned to duty, at first under the Surgeon-| A facsimile of this map is reproduced in Symons’ Monthly 
General of the Army, afterwards, to the Secretary of the | Meteorological Magazine, September, 1896. 
Navy and, finally, 1848, under the Seeretary of the Smith-| The last number of Symons’ magazine (April, 1897) contains 
sonian. ai the first years of his work he compiled many | further interesting information with regard to similar work 
daily maps from the monthly returns of the meteorological | in 1849 and 1850. Just before receiving that number of this 
observers scattered over the country, and he published a| magazine, the present Editor had discovered and copied the 
liberal selection in his four successive meteorological reports. | following interesting letter from Mr. James Glaisher which 
In 1847 Professor Henry began to devote special attention to | has been, fortunately, preserved among the fragments of cor- 
this subject, and, during the subsequent years, in cooperation | respondence saved from the destruction of the records of the 
with Professor Espy, the Smithsonian system of observers Smithsonian at the disastrous fire of January, 1865. These 
was largely extended, special investigations were made, the | records are now accessible to the student, and the letter here 
telegraph offices were supplied with instruments and reports| reprinted, taken in connection with the important and 
secured for the compilation of daily maps; the prediction of | authoritative sketch published by Mr. Symons, shows that 
storms was definitely proposed as the ultimate object of the| Mr. James Glaisher, the nestor of meteorologists, who is 
work in hand. The telegraphic reports seem to have begun | still living at an advanced age in London, was, so far as we 
in 1849, at least experimental maps were then made for July | know, the first to organize a system of strictly simultaneous 
19th and 20th for Professor Henry by Dr. A. Jones, in New| observations and to compile the corresponding daily bul- 
York, and sent to Washington as samples. Dr. Jones wished | letins and weather maps. According to Mr. Symons, Glai- 
to have New York made the central collecting point. sher’s first map was that for June 14, 1849, or five weeks be- 
Simultaneously with the work of Espy and Henry and their | fore that of Dr. Jones in New York. He does not appear to 
colaborers, Redfield, Loomis, Coffin, and Guyot, a similar de-| have utilized the expensive assistance of the electric tele- 
velopment was going on in England. The electric telegraph | graph, but by the cooperation of the railroad companies, and 
company (using Wheatstone’s system) had been incorporated |at the expense of the proprietors of the Daily News he was 
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able to gather together every night the meteorological obser- 
vations made at 9 a.m. (Greenwich time) and publish his 
bulletin in the next morning’s paper. The map was not pub- 
lished but was compiled and studied by himself individually. 
The similar work done in this country, the history of which 
has often been rehearsed, was evidently as little known to 
Glaisher as was his own work in America. It is but another 
and a most striking illustration of the simultaneous origin 
of many of the important discoveries and inventions that 
mark the progress of the human race throughout the world. 

Regretting that we are not able to print the letter written 
by Professor Henry on June 5, we think ourselves fortunate 
in submitting the following reply by Mr. Glaisher: 


13 Darrmoutn Terrace, BLackueatu, Kent, 
July 8, 1850. 

My Dear Sir: In reply to your letter of June 51 beg to say that I 
shall have great pleasure in sending you copies of the forms I use in 
collecting meteorological observations, and the results of my experi- 
ence are entirely at your service. In your letter you have not indicated 
the channel through which you wish the papers to be sent, and, there- 
fore, I shall forward them theseshh the Royal Society. 


With the papers I shall send you will find a few copies of an address 


of a new Society, which myself with a few gentlemen have formed. 
It is under the presidency of J. C. Whitbread, esq. 

At the meeting of the council of this Society, held a few days since, 
I did myself the pleasure of reading the letter with which you have 
favored me, and it was resolved that a form for collecting observations, 
drawn up by myself, and now in the printer’s hands, should be sent to 
you, and the council expressed a wish to cooperate with the Smith- 
sonian Institution as far as possible. Hitherto, there has been no fund 
devoted to meteorology in England, and I have borne all the expenses, 
excepting that each gentleman has furnished himself with his instru- 
ments; government, however, has published the results in the reports 
of the Registrar General, some of which I send. 

We hope now to collect much more information than I have hitherto 
done, and if the system adopted by you be similar to that adopted by 
us, their united results will be more valuable. 

Among the forms sent you will find one very simple, and which is 
used daily at about 50 different railway stations at the hour of 9 a. 
m., Greenwich time. The different railway companies have agreed 
that the station masters shall take these observations, and that they 
shall be brought to London the same day, free of expense. The pro- 
prietors of a London ce mae The Daily News, incur the expense 
of sending a messenger to the several railway termini at about 2 a. m., 
and all the returns thus collected are immediately printed, so that the 
weather of the day previous, at one time, all over the country and 
parts of Scotland are publicly known. On we the paper I lay 
all these returns on a map, using a long, narrow-headed arrow to indi- 
cate the direction of the wind, and other symbols for the other infor- 
mation, and thus daily I know the weather, direction of the wind, etc., 
the whole being exhibited to the eye. Several gentlemen, whose 
names you will see in a form headed “simultaneous observations 
taken at 9a. m.,”’ have agreed to cooperate with me, and to take all 
the observations taken by the railway station masters, as well as others, 
with their full sets of instruments. It is believed by these arrange- 
ments, that very important information, with respect to the passage of 
storms in particular, will thus be collected. I have already more than 
one year’s observations and daily maps in an unbroken series. 

Previous to commencing these observations I visited every station, 
determined its meridian, fixed a compass card, and instructed the sta- 
tion master, remaining with him till I felt certain he would take the 
observations well. 

The method I have adopted with respect to the observations of gen- 
eral phenomena is first to superintend the making of the instruments, 
then their selection. I determine their index errors by carefully ex- 
amining and comparing every instrument with a standard. I visit the 
different locations in which they are placed, and examine the positions 
of the instruments themselves. 

On receiving the returns I first examine every one by itself; second, I 
divide them into groups, including the observations from one known 
good observer, and then I compare 7 result in every return with 
the corresponding result in the standard return, taking into account 
difference of elevation, etc.; next I form groups according to latitude, 
and another according to the longitude, by these means I usually de- 
tect any errors, and I believe very few escape. After this I proceed to 
their combinations, etc. 

In future the British Meteorological Society intends having monthly 
returns, including every observation, and for which a form is now be- 
ing om up, I shall, therefore, be more certain of the accuracy of the 
results. 

I should be glad to have some arrangements made with the captains 
of steam vessels between America and England, thus connecting the 








sSaevenens taken in both countries, and I think this may ultimately 
one. 
I have the honor to be, Sir, with much respect and esteem, 
Yours, very truly, 
James GLAISHER. 


CAPTAIN DANSEY’S KITE FOR STRANDED VESSELS. 


In the Transactions of the Society of Arts, Manufactures, 
and Commerce for 1825 a proposition was published which 
at the time received wide circulation, and which we recopy 
from the American Journal of Science and Arts for February, 
1826, Vol. X, p. 184: 


Captain Dansey, of the British Royal Artillery, proposes the employ- 
ment of a kite to facilitate “communication with vessels stranded on a 
lee shore, or under other circumstances where badness of weather ren- 
ders the ordinary means impracticable. A sail of light canvas or hol- 
land (being cut to the shape and adapted for the application of the 
principles of the flying kite) is launched from the vessel or other point 
to windward of the space over which a communication is required, and 
as soon as it appears to be at a sufficient distance a very simple and 
efficacious mechanical apparatus is used to destroy its poise, causing it 
to fall immediately, but remaining still attached by the line and moored 
by a small anchor, with which it is equipped.’”’” One end of the rope 
being thus conveyed to the shore and fixed by this small anchor, some 
one of the hands is enabled to get on shore and render assistance to 
others. The importance of the object is sufficient to recommend every 


‘expedient for its accomplishment. Captain Dansey is particular to 


recommend certain proportions for the construction of the kite. The 
canvas or holland is extended upon two spars whose lengths are to 
each other as two to three, the crosspiece intersecting the standard so 
that the upper section of the standard shall be to the lower section as 
one totwo. At two points on the standard, about one-seventh of its 
length from the head and the same from the bottom, two lines are at- 
tached, the upper about one-sixth of the length of the kite and the 
lower two-thirds of its length, which combined form the bellyband, 
and to their point of junction is attached the line which is to retain 
the kite. The tail may be five or six times the length of the kite and 
its weight must be proportionate to the wind. 

To effect the descent of the kite, the end of the line retained in the 
vessel is slipped through an apparatus, called the messenger, which, 
having a gull Wdtachod to it, is immediately taken up by the wind along 
the line toward the kite. This messenger, by driving out a wedge, 
which is essential for the proper poise of the kite, so transfers the 
center of suspension that a rapid descent of the kite and apparatus 
attached is a necessary consequence. Some experiments made with 
this instrument have given Captain Dansey much confidence in the 
success of his invention. 


KEREKAM’S KITES WITH ROCKET SIGNALS. 


The military authorities of the world have developed sev- 
eral methods of utilizing the kite, as, for example, to raise on 
high an observer who wishes to overlook the neighboring 
country, or to elevate a string of signal flags, by means of 
which to communicate with distant friends. In the Louisiana 
Climates and Crops for July, 1896, Mr. R. E. Kerkam, the 
section director at New Orleans, says: 

Three of the kites described in the Montruty Wearuer Review for 
November, 1895, have been constructed here, two 44 inches high and 
one 88 inches high, the object of the latter being to find the lifting 

ower and whether a system of rocket signals could not be fired there- 
te at an elevation of about half a mile, using a time fuse for the 
firings. The Louisiana coast has no telegraph or telephone lines east 
or west of Port Eads, and the inhabitants are mostly ignorant fisher- 
men, who will not take steps to repeat signals from one point to another. 
By a system of rocket signals, fired from the nearest towns to the coast, 
the rockets could be seen a long distance. 


THE USE OF THE SEARCH LIGHT IN METEOROLOGY. 


It was in December, 1872, that the Editor recommended to 
General Myer an easy method of determining the heights of 
clouds, and especially of the ill-defined stratuscloud. It was 
proposed to establish a search light whose beams should be 
vertical ; the apparent altitude of the center of the luminous 
spot of the cloud was to be observed from a station not far 
away and the height was a matter of easy calculation. Since 
that time, and with the great increase in the power of the 
modern search light, further applications have become prac- 
ticable; thus in harbors on the seacoast, where one wishes to 
ascertain the presence and development of low-lying fogs, the 
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search light which renders them visible is an invaluable 
assistant, A year ago some accounts were published relative 
to the cloud effects on Mount Low and Pasadena. According 
to these accounts Mount Low is about 15 miles north-north- 
east from Los Angeles and about 6 miles in a straight line 
from Pasadena. When the beam of light fell upon the bodies 
of clouds they at once became luminous, so that all the de- 
taile of motion were visible; when the beam fell upon the 
falling rain the great cone of light glowed like molten metal. 
Distant clouds moving up the canyons were searched out and 
made to glow as if in the midday sunshine. It seems as if 
the formation and motion of fog and cloud at nighttime 
could be advantageously studied by means of the search 
light. The height at which fog first forms, and its gradual 
extension upward and downward during the night, would be 
avery interesting and profitable investigation. 


WATERSPOUTS OFF LONG ISLAND. 


On April 9 when the schooner George M. Grant was within 
a few knots of Montauk Point, the sea, which had been heavy 
all along the Long Island coast from Fire Island, rapidly be- 
came the roughest that Captain Pelton had ever seen. It was 
about eight bells, or 4 p. m., and thick weather had prevailed 
all day. During a temporary lift in the clouds Captain Pel- 
ton and his crew saw ahead four immense waterspouts. Three 
of them were at a comfortable distance, but the fourth passed 
by to starboard not an eighth of a mile from the schooner. 
Captain Pelton says that the noise made by the spout as it 
whirled by the vessel was like that made by an immense corn- 
sheller. 

WATERSPOUT, CLOUDBURST, OR TORNADO. 


These three terms are often used indiscriminately when it 
would be easy to make a clear distinction between them. The 
Cleveland World of April 1 reports that “a waterspout on 
March 31 at Pana, IIl., threw a train of five cars and engine 
from the track of the Illinois Central.” It does not appear 
likely that the damage here mentioned was done by wind; we 
may, therefore, infer that we have not to do with a tornado. 
A waterspout at sea is, according to all established usages in 
the English language, a different phenomenon from a heavy 
rain. Rain often accompanies a waterspout, but is not the 
prominent and characteristic feature. In the present case 
there could have been no waterspout properly speaking be- 
cause the phenomenon occurred over the dry land of the in- 
terior of the continent. The daily weather map shows that 
the conditions were favorable for the formation of severe 
rains, thunderstorms, cloudbursts, and possibly tornadoes over 
Illinois on the afternoon of March 31; in fact a tornado was 
reported in Arkansas, but not waterspouts properly so-called. 
The use of the word “ waterspout,” when the writer really 
means only a heavy rain and wind, is not to be recommended. 
Such rains and winds are characteristic of thunderstorms and 
so-called “ cloudbursts.” In the present case it is likely that 
rain did not alone do the damage that is reported; a flooded 
track and a strong current of water would be needed to throw 
an engine from the track, or possibly the flood caused by the 
rain had undermined the track and thus indirectly caused 
the derailment. In general,in such cases as this it would be 
more proper to omit the words “waterspout” and “cloud- 
burst.” If the train was thrown from the track, or lifted 
from the track, as the headlines of the above article had it, 
this must have been due to a severe storm, but certainly not 
to a “waterspout ” properly so called. 

THE CHARACTER OF THE SKYLIGHT. 


It is generally recognized that the influence of the sun- 
light and diffused skylight on the assimilation and growth of 
plants is brought about, first, by the heat that warms the 
earth and promotes the rise of the sap and, second, by the 





chemical action that is brought about by certain portions of 
the solar spectrum or more properly by radiations of specific 
wave lengths which fall upon the leaves of the plants and 
determine the formation of chlorophyll. When plants are 
cultivated under the influence of artificial lights, or in por- 
tions of the earth where the sunlight is obscured by cloud 
and fog, their development is usually slower, and they often- 
times fail altogether to produce a satisfactory sap or crop, or 
mature seed. This failure is reasonably attributed to the 
nature of the light and especially to the relative abundance 
of the radiations that produce favorable chemical changes as 
compared with those that produce undesirable changes. Any 
investigation into the influence of climate on plants and 
crops and any effort to cultivate plants by artificial light 
must take into account the relative energies transmitted in 
different portions of the spectrum. This distribution of 
energy with wave length is extremely irregular when the 
flame is produced by burning simple substances, as is shown 
by the fact that the spectrum is generally a series of alter- 
nating bright and dark or warm and cold spaces, but is much 
more regular when the radiation emanates from incandescent 
masses of solids before they evaporate into the gaseous con- 
dition. The distribution of energy throughout the spectrum 
is also greatly affected by the reflection from any surface; 
especially is this true in the case of the blue light of the sky, 
which is apparently a species of selective reflection from the 
minutest particles of aqueous vapor and which, notwithstand- 
ing its visual feebleness, is yeta matter of the greatest impor- 
tance to agriculture. The total amount of energy received 
by any plant from the whole vault of the blue sky will in 
hazy weather equal that received directly from the sun and 
in the case of a thin layer of cloud or fog when the sun is in- 
visible and the direct radiation therefore zero, the indirect 
diffused radiation may still be a large quantity. This latter 
consideration suffices to explain why many plants flourish 
in a foggy and cloudy climate and in shady places where the 
direct sunlight never penetrates. 

The total energy involved in the molecular vibrations that 
constitute radiation is not shown by its effect in producing 
light or heat or chemical actions; these are but some of the 
modes in which a portion of that energy becomes appreciable 
tous. This radiant energy is conveyed from point to point 
by the mediation of the ether, and the ether can only be- 
come appreciated by its action on the so-called ponderable 
matter. It is probable that the energy involved in the move- 
ments of the ether is far greater than that which is made 
measurable by its visual, chemical, or thermal results, for 
there are still other results accomplished by it, as shown by 
the phenomena of electricity, magnetism, and gravitation. 

The following table is quoted from a paper in the Annalen 
der Physik und Chemie, Vol. LIII, by Koettgen, who has meas- 
ured the relative intensity of the light in the different parts 
of the spectrum from a large varicty of lamps and burning 
substances. Her measures of the sunlight and skylight par- 
ticularly interest the meteorologist and agriculturist. They 
were made in the first half of August, 1893, near Berlin, Ger- 
many, in latitude N.52°. At this season and place the maxi- 
mum midday altitude of the sun varies from 56° on August 1 
to 52° on August 15. The measurements were made by di- 
recting the vision toward the blue skylight at a considerable 
altitude above the horizon, and probably in the northern por- 
tion of the sky, although that is not specifically stated. The 
results are given in the first column. When directed toward 
an overcast sky covered by an apparently uniform thickness 
of cloud, the measurements given in the fourth column were 
obtained, and when directed toward the shining white side of 
a cumulus cloud, those in the fifth column. When directed 
toward the sun itself, the measurements given in the sixth 
and seventh columns were obtained. The figures given in 
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these columns express the relative ability of different sources 
of light to produce light of a specific wave length; thus, for 
instance, if a Heffner lamp, which was used by Miss Koettgen 
as the standard, should at the yellow wave length 590, give 
the same intensity as the blue sky, then at the wave length 
430, the blue sky would give a violet light that is 61.63 times 
as intense as the violet light of the Heffner lamp at that point 
of the spectrum. The author used the spectrum photometer 
ieventel te Dr. Arthur Koenig, and the table expresses visual 
results, and may not apply strictly to chemical or thermal 
results. 























Wave | Spectrum | Blue sky-| Overcast) Bright E 

length. | color. light. sky. | cloud, | Direct sunlight. 

Microms. 
690 Red. 0.21 0.5 0.37 0.31 0.30 
670 Orange. 0.30 0.33 0. 46 0.36 0.39 
650 Orange. 0.40 0.43 0.56 0.45 0.48 
ow Yellow. 0.53 0. 57 0.69 0.00 0.62 
610 Yellow. 0.74 0.76 0.82 0.79 0.80 
590 Yellow. 1.00 1.00 1.00 1,00 1.00 
570 Yellow. 1.58 1.57 1.56 1.4 1.34 
nO Olive. 2.32 2.2 2.14 1.87 1.86 
530 Green. 3.49 3.23 2.% 2.54 2.58 
510 Green. 5.75 4.82 4.30 3.68 3.63 
499 Blue. 9.41 7.39 6.65 5.56 5.48 
470 Blue. 18.17 13.44 11.87 8.65 8.79 
450 Blue. 33.95 24.53 FF eee 13.60 
430 Violet. 61.68 36.52 w.73 19.18 19.74 


ATMOSPHERIC VAPOR. 


The relation between the air and the moisture that it con- 
tains is very frequently stated incorrectly in elementary 
text books on physics and in ordinary popular explanations 
of meteorological phenomena. The error consists essentially 
in the idea attached to absorption, as in the sentence “a 
cubic foot of free air at a temperature of 50° will absorb 4.28 
grains of aqueous vapor.” This reads as though the writer 
considered the air in the same light as a sponge. Now, a 
—_—- absorbs water by virtue of its own structure, and if 
the sponge were not in place the water would not leave its 
former position in order to ascend into thesponge. It is not} 
so with air. The vapor of water ascends into the air by 
virtue of certain inherent properties of its own to which the 
air offers a slight resistance; if the air were absent from a 
cubic foot of space the vapor would still fill that space. The 
above quotation should, therefore, read as follows: A cubic 
foot of space, if saturated at a temperature of 50°, will con- 
tain 4.28 grains of aqueous vapor. 

It takes a little time for aqueous vapor to diffuse into and 
thoroughly saturate a given cubic foot of space. It takes a 
little more time if that space already has air in it, but when 
the space is finally saturated the amount of the vapor is, so 
far as can be measured, appreciably the same, no matter 
whether the air is present or not. We must, therefore, speak 
of the vapor and the air as coexisting side by side, and it is 
no more proper to speak of the air as having absorbed the 
vapor than to speak of the vapor as having absorbed the air. 

Owing to the mutual resistance of the air and vapor the 
molecules of the one do not pass through and among those 
of the other as freely as they pass through empty space. 
This gives rise to what is called the coefficient of diffusion 
or the time required for a unit volume of either gas to com- 
pletely interpenetrate a unit volume of the other. The time 
required for this mutual interpenetration is also, of course, 
the time required for the mutual separation after they have 
been mixed together. As this time is quite appreciable it 
follows that both the air and the vapor move along together 
either horizontally, as wind, or vertically, as in the ascend- 
ing currents that make clouds. Of course, in such a mixture 


the temperature of the air and the vapor are precisely the 
same, and we can not warm or cool one without warming or 


If by any process the temperature is lowered below the 
saturating temperature of 50° F. then the cubic foot of space 
can not contain so much as 4.28 grains of aqueous vapor and 
the difference, whatever it may be, must be condensed into 
particles of water, forming haze, fog, clouds, rain, ete. The 
cooling just referred to is often brought about by the mere 
act of expansion as the warm moist air rises in the atmos- 
phere. This expansion implies that work has been done in 
the interior of the mixture of air and vapor. A mass of per- 
fectly dry air or a mass of perfectly pure vapor would cool 
by expanding just as the mixture does, but at ordinary temp- 
eratures the cooling of the dry air will not convert it into 
liquid air, whereas the cooling of aqueous vapor can easily 
convert it into liquid water. We have seen it stated that 
when the air expands it is, in this rarefied condition, not able 
to absorb so much aqueous vapor asin its former unexpanded 
or denser condition. But this is a mistake. Rarefied air at 
ordinary temperatures in the laboratory will hold as much 
vapor as denser air at the same temperature. The reason 
why rarefied air on mountain tops does not ordinarily contain 
as much vapor as the denser air at the base of the mountain 
is that the mountain air is cooler; it is the temperature and 
not the pressure that regulates the quantity of moisture in 
the upper strata of the atmosphere. 


THE METEOROLOGICAL USE OF THE TERM “ LOCAL.” 


The adjective “local” in the expressions “local rain,” 
“local storm,” “local wind,” “local frost,” ete., seems to re- 
quire some special definition, so that the word may be used 
in a fairly uniform sense by all meteorologists. As prelimi- 
nary to any attempt at a definition it will be best to collect 
together a few examples illustrating the wide range of ordi- 
nary usage. 

The storm of September 6, 1895, in Oklahoma County, 
Okla., is stated in the Bulletin of the State Weather Service 
for that month to have been “ the heaviest rainfall and thun- 
derstorm of the season; it was purely local in nature and ex- 
tended only over an area of 300 square miles.” 

A very heavy rain in southeastern Indiana is said to have 
given rise to “ local floods ” and destruction of crops over a 
region about 7 miles in diameter. 

A series of “ local rains ” on the southern coast of Florida 
covered a region parallel to the coast for 50 miles north and 
south, and from 1 to 5 miles broad east and west. 

A tornado is a “local phenomenon” whose destructive 
winds are felt at irregular intervals over a region that may, 
in an extreme case, be a 100 miles long and 1 mile wide, but 
is more apt to be from 5 to 20 miles long and scarcely 4 of a 
mile wide. 

A “ local cloudburst ” may occur in a mountain valley and 
over an area of scarcely } of a square mile. 

Is it possible to attach any definite idea to the term local? 
Judging from the preceding usages a West India hurricane 
begins as a “local whirl” in mid-Atlantic, grows into an ex- 
tensive disturbance over the West Indies and our Atlantic 
coast, becomes a general storm in the North Atlantic, and dis- 
appears by merging into the “general circulation of the 
Northern Hemisphere.” 

The terms local and general are necessarily indefinite, and 
are needed for use with that understanding. But in order to 
give precision to our observations, it is hoped that observers 
will, when practicable, specify approximately the area in 
square miles over which any phenomenon is visible rather 
than content themselves with an indefinite word or usage. 


WATER MEASUREMENTS FOR IRRIGATION. 


The meteorologist measures the rainfali by the vertical 
depth of the equivalent layer of water that falls into the 





cooling the other. 


mouth of his gauge. Assuming that the catch of his gauge 
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isa fair sample of the rainfall over a large region in his 
neighborhood—which is often far from being true—he may 
compute the total quantity of water that falls upon any field 
or any drainage basin or river watershed. From this he gets 
a crude idea of the rainfall needed in order to perfect his 
crops, but it is a very crude idea because the crop only uses 
an exceedingly small percentage of this rainfall, the rest be- 
ing partly absorbed in the ground and stored away for future 
dry seasons, partly returned to the air by evaporation, and 
mostly flowing off to the river by surface drainage. The 
total quantity needed for the ripening of a crop, when the 
water is carefully conserved, is a matter that is being deter- 
mined by the experience of those who are farming by irri- 
gation, and this style of farming which is common enough in 
our dry regions promises to become of fundamental impor- 
tance for the whole country. There is no section of the United 
States that is not liable to droughts severe enough to affect 
the crops. A farm that covers a large area may in a dry sea- 
son produce enough on the lowlands to counterbalance the 
loss of the crop on the uplands, but a small farmer can not 
afford to thus risk the loss of his whole crop, and must, 
therefore, be ready to raise his crops by artificial irrigation. 
But to irrigate requires either a windmill to pump up water 
from wells and reservoirs, or else a pond, ditch, or reservoir 
on some higher ground. In any case one must know what 
amount of water he needs, how large a reservoir must be 
built, and how powerful a windmill is required to do the work 
of pumping. To this end the ordinary meteorological method 
of measuring rainfall must be supplemented by a table of 
cubic measures. 

An acre of ground covers 43,560 square feet, therefore 12 
inches of rainfall means 43,560 cubic feet of water per acre. 
This may be converted into gallons or into pounds weight, if 
we choose, by the following considerations; one gallon con- 
tains 277.274 cubic inches, there are, therefore, 6.2321 gallons 
in a cubic foot; a gallon of pure water at 62° F., as weighed 
in the atmosphere, weighs 10 pounds. It will, however, be 
simpler forour present purposes to measure the water in cubic 
feet. The quantity of water per acre for a given depth of 
rainfall is expressed in cubic feet in the following table: 


Rainfall | Equivalent 


(depth). per acre. 
| 
Inches. Cubic feet. 
0.10 | 363 
0.50 | 1,815 
1.00 3,630 
2.00 7, 260 
3.00 10, 800 
1.00 14,520 
5.00 18, 15) 
6.00 21,780 
7.00 | 25, 410 
8.000 | 20,040 
9.00 | 32, 670 
10.00 | 36, 300 
11.00 | 39,930 
12.00 43,560 


In gauging the amount of water in streams the unit of meas- 
urement is a rate of flow equivalent to 1 cubic foot of water 
per second of time, and the carrying capacity of aditch must 
be expressed in these units. 

Another standard of measurement is the so-called miner’s 
inch, but this is quite an indefinite term, inasmuch as the flow 
of water corresponding to a miner’s inch varies with the 
structure of the gate or sluiceway and the construction of the 
aperture through which the water flows, so that actual ex- 
periment has shown that the miner’s inch, as used in Colo- 
rado, is equivalent to 11.7 gallons of water per minute, while 
that used in California is 9 gallons per minute. 


MELTING SNOW AND RIVER FLOODS. 
The floods in the Mississippi and Missouri are often at- 





tributed to the influence of melting snow in the Rocky 
Mountain Region, but this is really only a small item in 
comparison with the rainfall in the lower Missouri, the 
upper Mississippi, the Arkansas, and the Ohio watersheds. 
The recent great flood in the Mississippi was demonstrably 
saused by a combination of floods due to such rainfall. In 
connection with the experimental study of the development 
of agriculture by irrigation, the question of water supply, 
whether it comes from artesian wells or rain, from rivers or 
from melted snow, has been especially studied at the Agri- 
cultural Experiment Station of the State Agricultural Col- 
lege at Fort Collins, on the Cache a la Poudre River. In the 
course of this investigation measurements of the discharge, 
expressed in cubic feet per second, were made at stations on 
the Poudre and the Platte Rivers, after shutting off all the 
head gates leading into the irrigation ditches. Full accounts 
of the studies that have been made in connection with irri- 
gation have been published in the bulletins of the Experi- 
ment Station, Nos. 9, 13, 16, 22, 26, 27,33. From the last 
bulletin, dated January, 1896, it appears that the first gauging 
of the Poudre River was made in October, 1885, and the dis- 
charges in successive years at the gauging station, in cubic 
feet per second, were as follows: 











Cubic | Rainfall Rainfall 

feet per| since within 

second. | Jan. 1. | 3 weeks. 

Inches. Inch 

5, BR. Cte TG, cascennccccsudddioccvcsencencssess . * ) ee eee 
OF Ce Fa oi 0 040683 1 00scbeccvccsndasetensaese 68. 723 11.22 0.34 
S. 1688, CotODSP 16-18... vccccccccccccsseccccccssscsccecoses 80. 776 13.12 0.70 
S, FRE, CP Be 06 cn 00000 on050s 600cenctenes bane sess 97.58 14. 62 0.19 
Bh, Se, MIS Me nnicdnn 04c0scbeneaxcceacundieie teed | 407.01 4.62 0.19 
©, BE BG Be wcccce -cccnc cecesess conceqnescocessss 65.02 2.72 0.83 
6. BBR, COLODSE B-Bo cccceccccevscccveccece ccovescecceveses 62.92 13.94 0.00 
ST, SEE, TR DEG s 6 sas v0cc ccesccdsuscecssss susescet 52.47 6.28 0.00 
SD, Fe Se ncn 56608s cnedessincesegnnssas, ctannen 99.21 0.85 0.00 
©, Te, Be Gs 6.0 no ono 0.00005 000006 800beeccdene deta 268.07 9.2% 0.08 
B,D, De Ovens wecctses cusnntuicncstatcnsnesacess | 66.47 16.60 0.00 





The measurements made below the gauging station show that 
the water which passes any point is not only that flowing in the 
channel just above, but is increased by an additional amount 
due to seepage, which is very large in the sandy soil of the 
Poudre and Platte valleys. In the spring time this seepage 
largely represents the water that has settled into the surround- 
ing soil from melted snow, while in the summer time it re- 
sults from drainage and rainfall. The discharge of the river 
proper at the Fort Collins gauging station, which is in the 
canyon about 12 miles above the college and above the head 
gates of all the principal canals, might be expected, therefore, 
to increase with the melting of snow on the higher lands to 
the westward, but the actual gaugings seem to indicate that 
the snow water, which permeates the soil very slowly, is not 
so important as the rainfall of the spring and summer 
months. The seepage is greatly favored by the warmth of 
the soil, since heat decreases the viscosity of water. This 
effect has been studied by Professor Carpenter and found to 
be appreciable. The average discharge at the gaugihg sta- 
tion, as deduced from records of a number of years, varying 
between three and twelve for the different months, is as 
follows: 


Cubic feet | Cubic feet 

per second. per second. 
JOMBEET «00 scccccsscccsces 110 | Jally..ccccscccescccccccece 1,018 
DUNNE ccccosecanseesens TB | BOR sa cdscscccccccscces 362 
RA 70 | September...............- 173 
BOD xetbiscinsiedeaknans TBF | QCRBRER ccsicncnscoseesse oe 136 
BE nis <andcancstsacacsaces >. pe”! eer errr 81 
0 er er 2,017 | December ...........++..- 74 


In continuation of these normal values the following 
items of daily discharge are quoted from the weekly Poudre 
River bulletins that are now issued by Prof. L. G. Carpenter 
of the experiment station. His bulletins, Nos. 1 and 4, for 
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the week April 14-20 and May 5-11, are the only ones at 
hand, but will illustrate the slight importance of melted snow 
as compared with rain. 


Up to April 14 the river remained low; the discharge was a little 
over 100 outa feet per second. The warm, clear days of Friday, Satur- 
day, and Sunday caused a more rapid melting of snow and an increased 
volume in the river on Sunday, Monday, and Tuesday. The average 
for Monday, April 20, was unusually large for this season. The re- 
ports indicate that there is little snow left on the mountains below an 
elevation of 8,000 feet. The amount of snow has been greater than 
usual, and the total amount of water received (namely at the gauging 
station) will be greater than for a number of years. Nevertheless 
there will be the usual scarcity late in the season. 


From the bulletin for May 5-11, we quote: 


The week having proved a warm one with the temperature of 70° 
and above, each day at the Agricultural College, and 55°, or over, at 
elevations of 9,000 feet, the melting of the low-lying snow has pro- 
ceeded rapidly and the river has exceeded the flow for the correspond- 
ing week even in the exceptional year of 1885. The self-recording 
instruments show that the high water due to the melting of snow at 
midday on the mountains now reaches the gauging station in the can- 
yon about 5 a. m. of the subsequent day. 


The following averages are copied from these bulletins: 
Discharge in cubie feet per second of the Poudre River. 


= 


Average | Average, 


Date. 
| Daily | Daily for 1896. | 10 years. 


average. |/maximum. 
i 


| 
Wednesday, Aus Ba ccecccccces cvesece 128 138 93 145 
Thursday, April 15...... 6.6606 cece eeeees | 158 184 124 | 155 
Friday, April 16...........cecceceeeeeee! 173 180 | 140 160 
Saturday, April 17.......6 ccecececeeees 214 233 145 169 
PETE [lssss eoaveses. ecceseece 247 | 364 120 | 208 
Monday, April 19 .........cceececeeeeeee 470 B71 | 109 | 20 
Tuesday, April 20. ........cc00 ceeeeenee 450 480 114 | 239 


but lower down there was a marked excess. Over the Gun- 
nison River watershed snowfall has been deficient. On the 
average for the whole eastern slope of Colorado the available 
water supply will be above the normal. 


EVAPORATION AT FORT COLLINS, COLO. 


In the Annual Reports of the experiment station at Fort 
Collins for 1889, 1890, and 1891 (which is the last at hand) 
details are given as to the measurements and experiments 
made in order to determine the amount of evaporation, in 
open air tanks, as well asin the running water of canals. The 
evaporation from tanks in the sunshine must depend upon 
the wind at the surface of the water, on the temperature of 
the water surface, and on the dryness of the air that blows 
over it; in place of exact measurements of these data approxi- 
mate values had to be used. The report of Professor Car- 
penter states that the evaporation expressed in inches of 
depth of water in twenty-four hours may be computed by the 
following formula: 


E=0.39 (P—p) (14+ 0.02 W) 


where P is the vapor tension corresponding to the tempera- 
ture of the surface of the water; p is the vapor tension actu- 
ally observed in the free air; w is the movement of the wind 
in miles, in twenty-four hours, at the surface of the water. In 
computing daily and monthly averages the mean tempera- 
ture of the water surface is assumed to be the mean between 
the observations made at 7 a.m.and7p.m. The wind was 
measured by means of the anemometer on a tower a hundred 
feet distant. The moisture present in the air was deduced 
from dry and wet bulb thermometers. The coefficients 0.39 
and 0.02 give a computed evaporation that is generally within 
10 per cent, and on the average of the year is within 2 per cent 
of the measured evaporation. During 1890 the average daily 


Average for week ............+++. | SSE 120 | 185 
Wednen@aw, War © <<..<00<- + <sseesess 1.168 1,90 | 522 | si2| evaporation from a 3-foot tank sunk in the ground was 0.15 
omareeee, Bay O-ave0+000+0+rereereveeee 1,88 1,381 | bo 66/inch. During 1891 the daily evaporation ranged between 
Retuptinn, Wow 6....ccsccccc2ce-secesese 1) 486 1,579 1,125 a21 | 0.18 in July and 0.02 in December. 
Sunday, May 9....- c.cccceseeeseeeeveee 1,472 BGE foaceescoccce 916 
Monday, May 10 ........cccecceececeeees 1, 439 BEB lccse cesccse 1,00) FAIL AND A RAIN GAUGE FOR ITS MEASUREMENT. 
Tuesday, May 11.....-...ceeeeees seeee 1,458 £,6EB | .cccccccceee 930 ; : : 
Average for Wook ....0..00.+00e0s er eee ee sis} _ The voluntary observer at Beaver in Oklahoma is quoted in 








a April May | , April Ma 
Year. 14-20. | 5-11. | Year. 14-20. 5-11. 
| | : 

Ee ae i | 400 143 
a a oe cee a leceranoniinen nal 
i Gicdeh Vacca aatéasecenecteuededl SN cacusus-oabiungedtes Lecdsseselen oad 
Perea pttatambanapempereaice ee =e llnsstecatbadhnttheaseen stbade/ne 7 
Eos csabuch ensba Sant” MIDE... udecssobvetocacese one 
elaine ranbiN oa: i Bs, na deaniede 191 #225 
Rh NER ae Rr | WT TRY MBIT eee cee cess eens | 1,885 


* From the average for 14 days. 


SNOWFALL IN COLORADO. 


In connection with the preceding subject the most accurate 
estimates of the amount of snowfall become important. Mr. 
F. H. Brandenburg of the Weather Bureau, section director 
for Colorado, on March 10, issued a special snowfall report for 
that State. In addition to the data furnished by ninety vol- 
untary observers he has received special snowfall retyrns from 
ahout two hundred and fifty special correspondents. Accord- 
ing to these over the upper drainage basin of the Arkansas, 
in general, the snowfall has been greater than last year, and 
in many cases greater than for many years and large quanti- 
ties of snow water will be held in reserve. Over the South 
Platte drainage area much more snow than usual, and the 
heavy snow slides in the timber will cause it to remain longer 
than usual. On the Continental Divide, over Clear Creek and 


Gilpin counties, the fall has been less than the average. Over 
the upper Rio Grande Basin snowfall was comparatively light, 








the April report of the Oklahoma section as follows: 


On the 27th heavy hailstorm came directly from the west, rain lasted 
twenty minutes, and fully an inch of hail fell; the ground appeared 
covered with snow. Hail drifted in places to 6 inches deep; 0.70 inch 
of rain was in the gauge, but no hail, and I estimated the melted hail 
at 0.30. Hail certainly all bounded out of the gauge as examination 
was made immediately after the rain ceased. 

The difficulty of securing an accurate record of rainfall has 
led to several improvements in the construction of the rain 
gauge, the most important of which was the shielded gauge 
described by Prof. Joseph Henry as early as 1853, and the 
other form of shielded gauge devised by Professor Nipher in 
1878. These shields are intended to protect the gauge from the 
loss of rainfall by the action of the wind at the mouth of the 
gauge. Very nearly the same protection against the wind re- 
sults from the use of the protected gauge introduced by 
Boernstein and favorably reported upon by Wild and Herr- 
mann. 

Another source of error is due to the spattering of rain- 
drops that are broken up into small rebounding particles by 
striking the ground. The spattering slightly increases the 
catch of the gauge, whereas the wind effect diminishes the 
catch to a very appreciable and sometimes a very large ex- 
tent. A third source of trouble is that brought to mind by 
the above quotation from the Oklahoma report. Not only 
do the elastic hailstones bound out of the gauge, but large 
drops of water may easily do the same if the gauge is im- 
properly constructed ; if the drops do not bound outward as 
a whole, they may still break up and be partly lost as out- 
ward spatter. The remedy for this must consist in setting 
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the bottom of mes gauge, or the sloping funnel of the receiver, 
so far below the mouth of the gauge that drops and spatter 
and hailstones can not easily bound out and be lost. 

In order to catch and measure hail separate from the water, 
or in order to prevent the hail from melting and becoming 
indistinguishably mixed with the rain, some special form of 
gauge is needed, such as has not yet been invented and we 
commend this problem to the ingenuity of our readers. A 
layer of some soft substance at the bottom of a simple cylin- 
drical gauge, such as we use for catching snow, would prob- 
ably prevent the loss of the hail by the rebound or the break- 
ing of the hail by a violent shock, but it would not prevent 
the melting of the hail by the rain that usually falls with it. 
As an experiment we think it would be worth while to try a 
separate special hail collector to consist of a cylindrical bag, 
5 or 8 inches in diameter and 2 feet long, hanging freely sus- 
pended from a firm ring or hoop fastened horizontally be- 
tween two posts at a few feet above the ground. The wind 
will deflect such a bag from the vertical, so that hail falling 
into it will be apt to strike the sides and glide to the bottom 
with diminished momentum without breaking; the rain that 
falls will of course pass through the bag without melting 
much of the hail, and, in fact, if the observer is at hand, he 
can rescue the hail and measure it promptly before much loss 
has occurred. 

One of the curious phenomena with regard to hailstones is 
the fact that at the center each stone includes a bubble of gas 
under very great pressure. It is worth while to melt hail- 
stones in a mixture of soap and water, and observe the rela- 
tive diameters of the bubbles of air when inside the hail- 
stones, and again after they have been liberated. The sudden 
expansion of the bubbles as they escape has been found to indi- 
cate that the air is imprisoned under a pressure of several 
atmospheres. This could only happen in case the hailstone 
is made of water that has been frozen from the outside in- 
ward, thus driving its imprisoned air to the center. Another 
evidence of the pressure existing within a hailstone is said to 
be shown by examining the optical properties of a section, as 
can easily be done by using a beam of polarized light. 


IGNIS FATUUS OR JACK-O’-LANTERN. 


This title is given to flickering flames and dancing balls of 
fire seen at nighttime in marshy places. The phenomenon 
appears to be rare in the United States, but common in some 
parts of Europe, probably owing largely to geological pecu- 
liarities as affecting the nature of surface soil. The light is 
undoubtedly caused essentially by the slow oxidation of gases 
containing some combination of phosphorus. Such gases, of 
course, result from the decomposition of animal and, more 
rarely, of vegetable matter. This is probably the explanation 
of a phenomenon recorded in the Evening News of Detroit, 
April 6, as having been observed near Lee, Mich. The news- 
paper account says: 


Between 10 and 11 o’clock the other night a bright light was seen 
emerging from the river [ possibly the Kalamazoo River in southeastern 
Michigan]. On first sight it was thought to be a lantern, but further 
investigation proved it to be a ball of light about as large as a large 
hen’s egg floating through the air, about 10 feet from the ground, with 
whizzing sound and zigzag motion. It soon disappeared. 

Although, under some circumstances, there occurs a form 
of lightning electric discharge known as “ball lightning,” 
yet it is not likely that this was the case in the present in- 
stance. Both the ball lightning and the ignis fatuus belong 
to the rare and curious phenomena of meteorology. Although 
they have no important relation to climatology or to dynamic 
meteorology, yet they are always worthy of record. From 
the standpoint of the electrician, ball lightning is a phenome- 
non whose nature is as yet totally unknown, and a satisfac- 
tory explanation thereof is greatly desired. 





CURRENT WEATHER AND FUTURE CROPS. 


An average state of weather is expected to produce an 
average crop and when some condition that seems abnormal 
occurs, the people are full of apprehension that the crops 
will be greatly diminished and of inferior quality; prices go 
up, speculation is rife, and the croakers have it all their own 
way. But after a few weeks nature restores the injury that 
was done, and before Thanksgiving day comes around those 
early fears are all dissipated by the sight of the bountiful 
crops. The really serious injuries to the crops almost inva- 
riably occur late in the growing season, when there is no time 
left to repair the damage. 

Mr. J. M. Broadfield publishes several illustrations of this 
principle in a letter to Mr. George E. Hunt, Director of the 
Georgia Climate and Crop Service, and published in the 
Georgia Review for June 15, 1896. Mr. Broadfield says: 

The year 1818 was very fatal to all crops; no rain from the last of 
March till August; 1859, no rain from the Ist of April till 3d of July, 
and every farmer gave it up, that it was impossible to make but little, 
if anything. But the rains set in the 3d of July, and it rained every 
day for two weeks, and, to the astonishment of all, more cotton was 
made that year than = previous one. Corn took on new life, and a 
very heavy crop was made. In 1845 the drought set in about the last 
of March or Ist of April, and no rain till middle of August. Farmers 
planted corn, peas, turnips, etc., after rain set in, and made enough to 
fatten hogs—from the late planting. I remember we had no frost that 
fall till 28th of November. 

April and May, 1896, were the next most remarkable de- 
partures from the normal weather conditions. 


SECULAR CHANGES IN CLIMATES AND CROPS. 


The meteorologist appeals to his records of observations in 
order to detect any change in climate, but the agriculturist 
naturally puts more faith in the appeal to the records of 
crops and vegetation. The latter may be called a practical 
test of the permanency of climate, but it is also very liable 
to be a deceptive one. The thermometer is a very simple 
instrument compared with a plant. The records of freezing 
temperatures apply directly to the climate while the records 
of frost-bitten plants must be interrupted by taking into 
consideration the nature of the plant, its stage of develop- 
ment, the moisture in the ground, the dryness and windiness 
of the air. The principal uncertainty with regard to the 
record of a thermometer relates to our possible ignorance of 
its height above the ground and the extent to which it is 
shielded from radiation of heat. On the whole it must be 
confessed that the imperfections of thermometric records are 
quite serious and that when it comes to a question of what 
the climate was fifty or a hundred years ago phenology has 
about as much weight as thermometry. 

But any record of any climatic feature is sure to show a 
wide range of extremes in the course of fifty years, and the 
question of a real change in climate can not be settled by 
quoting a few such extremes. It has been well pointed out 
by Professor Bailey, in the Montraty WeartHer Review for 
September, 1896, p. 330, that phenological records have no 
special value to the botanist or botanical physiologist, but 
their proper use is to determine average climatological con- 
ditions. If, for instance, we knew the average date of leafing 
or blooming or ripening of any plant for the past fifty years, 
and again for the preceding fifty years, the comparisons of 
these averages, having proper regard to the index of annual 
variability, would give as clear an idea of the possible change 
in climate as if we had corresponding records of the tempera- 
ture, sunshine, and rainfall. It is true that the climate has 
made the plant, and that if we knew enough about the phy- 
siology of plants, we might utilize meteorological records to 
explain botanical peculiarities, but, practically, we can not do 
this with any safety. The phenologist must be allowed to 
consider his observations of plants as being a record of 
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climate, just as the meteorologist does his observations of the 


ered with cirrus to the southeast, and when the cirrus clouds 


atmosphere, and both of these students must be very careful | are moving from south-southeast to north-northeast, or south- 


about drawing hasty conclusions. 

The preceding remarks are perhaps not inappropriate in 
connection with a letter recently received from our voluntary 
observer at Birdsnest, Northampton County, Va. In this 
letter Mr. C. R. Moore states that during the past fifty years 
the time of planting corn has been put back about a month, 
and moreover that the certainty of the peach crop has greatly 
decreased on account of the frequency of early frosts. 

Those of our observers who have kept systematic records on 
this subject would do well tocommunicate directly with Prof. 
L. H. Bailey, Ithaca, N. Y., who makes a special study of 
phenology ; meanwhile, we give Mr. Moore’s letter in full: 


At the request of my old friend, Prof. 8. F. Baird, I began keeping 
the record of the weather in October, 1868, for the Smithsonian, after 
that for the Signal Service, and now for the Weather Bureau. My re- 


regularly on the Ist of each month, except it occurred on Sunday, when 
we have no mail. The storms are nated in all my reports by an X in 
front of the “ Rain column,”’ so that you can readily get them. In re- 
gard to the climate, it has materially changed in the last 60 years. 
When I came here from Philadelphia in 1867 I was told that when 
some of the older men were —— a man who had not finished corn 
pe by April Court (Ist Monday) was behind. Now, if finished by 
May Court he is all ingoodtime. This is not afruit country I am sorry 
to say, but the old men claim that 60 years ago they had peaches every 
year. There were no orchards but only fruit for their own use. In 
1879 I commenced setting out fruit trees. I have about 2,000, of which 
about 1,200 are apple trees; 200 peach; 400 plum, the rest pears, cher- 
ries, and quinces, and a few apricots. I knew that we did not havea 
crop of poaenee more than once in five years, but I thought the apples 
especially would do, but they and all the rest are no better. Warm 
spells in February and March bring out the blossoms, and frosts in 
April killthem. This year a freeze, April 21 and 22, did much dam- 
age. I have never had an apricot. tf the peaches blossom before 
April 15 we are not likely to have many. I have a memorandum of 
the date in which I saw the first peach blossom commencing with 1869. 
In 1870 my peach trees were in full bloom January 51 and we had no 
peaches. All the trees do well enough. You would hardly suppose 
that from our situation here. My place is on the seaside running east 
to the sounds and the Atlantic. The peninsula here is about 6 miles 
wide to the Chesapeake Bay on the west. My house is about one-half 
mile from the sounds, but we do have the frosts. The extremes of the 
weather here are: 100° on — 15, 1868, and + 2° on February 5, 1866; 
100° on July 17, 1887; 102° on July 18, and -+- 2° on January, 1893. 


PECULIAR MOUNTAIN STORMS. 


Mr. Joseph H. Struble, of Uniontown, Pa., latitude 39° 45’ 
N., longitude 79° 45’ W., sends the following account of local 
storm phenomena, and the Editor, instead of attempting an 
explanation, based on too scanty data and too much theory, 
would lay the subject before his readers in hope that other 
observers in southwestern Pennsylvania and the neighboring 
portions of Maryland and West Virginia may contribute their 
own observations on this subject. Mr. Struble says: 

Weare located near the base of the Laurel Hill range of the mountain» 
and what we call eastern or mountain storms frequently occur here; the 
wind veers from north to east and works south to west. The wind lasts 
usually about forty-eight hours, and in the winter season nearly always 
ends in rain, Persons crossing from the eastern side of the mountain 
say no wind is noticed until coming down from the ridge or mountain 
top, and the storm rarely ever reaches 6 miles west from the base of 
the mountain, while along the base the storm may be raging in great 
fury. The oldest residents here can not give any satisfactory explana- 
tion of this strange phenomenon. The ridge of the mountain runs in 
a northerly and southerly direction. If you can give any correct or 
satisfactory explanation of the cause of these mountain storms, I will 
consider it a very great favor. 

CIRRUS CLOUDS ON THE NORTHWEST SIDE OF A 

STORM. 


Mr. G. W. Richards, of Maple Plain, Minn., calls attention 
in the Northwest Weather and Crops for February, 1896, to 
the fact that in his neighborhood there is generally a consid- 
erable storm passing northeastward through Iowa, Illinois 
Wisconsin, and Michigan, i. e., on his southeast side, when: 
ever, at his station, the sky is clear in the northwest, but cov. 








west to northwest, while the surface winds are northerly. A 
good illustration of this condition occurred between Decem- 
ber 17 and 20, 1895, when the cirrus clouds over the south- 
eastern sky moved toward the northeast, while the light sta- 
tion winds blew from west-northwest and northeast. This 
seems to be equivalent to saying that storm centers have clear 
weather on their northwest sides beyond the region of cirrus 
clouds. The fact that the cirri move from southwest to north- 
east, or from west to east, has been generally held to prove 
that the storm as a whole drifts along with that upper cur- 
rent, but this view is not yet well established, and the diffi- 
culty of theorizing on such complex matters bids us suspend 
judgment and hope for the time when by an extension of our 
kite work the Weather Bureau may be able to present facts in 


\ t the shape of a daily map of the conditions prevailing in the 
ports should all be in possession of the Government, as they were sent | 


cloud region throughout the United States. 


MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Mariano Barcena, Di- 
rector, and Sefior José Zendejas, vice-director, of the Central 
Meteorologico-Magnetic Observatory, the monthly summaries 
of Mexican data are now communicated in manuscript, in ad- 
vance of their publication in the Boletin Mensual; an abstract 
translated into English measures is here given in continua- 
tion of the similar tables published in the Monrnuity WeatHer 
Review during 1896. The altitudes occasionally differ from 
those heretofore published, but no reason has been assigned 
for these changes. The barometric means have not been re- 
duced to standard gravity, but this correction will be given at 
some future date when the pressures are published on our 


Chart IIT. 
Merican data for May, 1897. 
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ANCHOR ICE. 

The occurrence of anchor ice in European, and especially 
in Scotch rivers and lakes, as also in the rivers of New Eng- 
land, has been frequently recorded, but the first instance in 
our western country is recorded in the January report of the 
Montana Climate and Crop Service: 

A curious pny was witnessed on January 14, 1897, at the 
Black Eagle Falls of the Missouri River. For several hours the river 
ceased to flow, leaving the bed of the stream bare. Factories depend- 
ing on water power were obliged to shut down. The cessation of the 
flow of water was due to anchor ice. When the temporary obstruction 
was overcome the water came down with a magnificent rush, leaping 
several feet over the edge of the dam. 
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The nature and method of formation of anchor ice, which 
is also called ground ice or “ground-gru,” has not yet been 
thoroughly investigated, as could easily be done, by labora- 
tory experimentation, but the various hypotheses that have 
been advanced concerning its formation substantially agree 
in the idea that we have here a case of water cooled slightly 
below its freezing point and prevented from freezing by the | 
rapid current of the river; when the eddies and movements | 
of the water cease, or become sluggish, as at the bottom sur- | 
face or behind any obstacle, then it freezes, and in so doing! 





high; eventually the wind increases in force, but never varies the 
smallest fraction of a degree in its direction. Sometimes, above a con- 
siderable tract of country, the chinook blows only at an elevation, and 
descends many miles to the eastward, even melting the snow on the 
Sweet Grass Hills (70 miles distant) to some extent, while no change 
is perceptible at this point. At other times, as at present, a well-defined 
chinook may be ‘‘in sight’’ on the mountains, and continue so for hours, 
while the temperature is near the zero mark at this station. 

To illustrate this eccentricity of the meteorological phases, I cite the 
following extremes between two localities, but 38 miles apart: At Kipp, 
elevation 4,400 feet, time 8:15 p. m. (one hundred and fifth meridian), 


date February 13, the record is as follows: temperature 6°, wind north- 


west, clear, snow on ground 7 inches. At Summit, altitude 5,500 feet, 


attaches itself to the obstacle as a nucleus or base which is g station at the head of the Marias Pass, on the Great Northern Rail- 


usually, of course, considerably below the surface of the) 
stream. 


THE CHINOOK AND THE SIGNS OF ITS APPROACH. 


In the Montana Weather Report for February, 1897, Mr. | 
Coe says: 


‘dense clouds, snow on grounc 
'for the past thirteen hours. At Kipp slight change occurred in tem- 
/perature until it rose to 40° in twelve minutes at 2:10 p. m., February 


way, at the same time, the — is: temperature 39, wind southwest, 
3 feet, melting rapidly; like conditions 


15, 1897. 
FROST FORMATIONS. 


in the American Meteorological Journal for February, 1895, 


Generally an aurora is visible from twenty-four to sixty hours prior page 387, Vol. XI, there is an exceedingly interesting com- 
to the chinook, and a falling barometer is nearly always in evidence. | mynication from Mrs. Edson relative to the formation on 


A perfectly calm and a cloudless sky precedes its coming. The smoke 
from fires ascends perpendicularly, wavering now and then, as if un- 


decided in the direction it should go, or hangs suspended in the motion- | gravelly soil. 


less air, like a miniature cloud. There is an awesome hush; all nature 


Roan Mountain, Tenn., of frost needles at the surface of 


A physical explanation of the method of for- 
mation of the ice columns was given by the Editor in the 


seems to be resting. The mountains stand out in bold relief against game journal for April, 1863, Vol. LX, p. 523. The subject is 


the intensely blue sky, the glistening whiteness of their slopes relieved one that lends itself to laboratory experimentation. 


by the dark green of the pine groves, presenting a lovely view. Sud- 
denly, from each sharp peak a horizontal streamer of snow is seen to 
unfurl. It is the colors at the front of the advancing host, and man- 
kind in the valleys and plains below exclaim: ‘‘The chinook is 
coming!”’ 

The clouds, which immediately form at the crest of the mountains | 
in the oncoming rush of heated air, are identical in form and color at 
all times—a huge, billowy mass of vapor, which seems to have been 


condensed at the summit of the Rockies, and rapidly rolls down the | the dry grass and low brush, what at first sight 


length of the Marias Pass to the plains below, very quickly hiding the 


A pe- 


-culiar type of the formation is described in the January re- 


port of the Alabama section of the Climate and Crop Service, 
by Mr. Alexander M. Valerio, voluntary observer at Daphne, 


as follows: 


On January 27 the minimum temperature at this station was 14°. 


The next morning, going down the hillside by my house I noticed, on 


J took for snow and 
nearer for bunches of cotton, but which on closer examination I found 


mountains from sight. Sometimes the southwest wind comes in a bois- | to be frost work of a very peculiar shape and form, looking very much 


terous manner, with rush and roar, chasing the snow in long, drifting 


lines, but soon moistening it, so that in a few hours it becomes compact beautifull 


and looks as if the hot breath of a flame had passed over it. At other 
times the atmosphere seems to quiver with heat, and the gentle breeze 
comes creeping and sighing in light puffs, coquettishly chasing the snow 
in eddies around projections, and anon tossing it in fanciful shapes on 


like fine stick or ribbon candy, or fine venetian glass. These ribbons, 
curled and feather-like, came out from the stubs of the 
plants and, from asample which I inclose, you will notice the bark 
was taken off the plants. The width of the frost ribbon was as the 
length of the aatke in the plant. They looked like fine shavings of a 
very white wood and crumbled at the touch. 
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TaBLe I.—Climatological data for Weather Bureau Stations, May, 1897. 


Temperature of the air, in degrees Precipitation, in | 
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May, 1897. 


MONTHLY WEATHER REVIEW. 








Stations. 


Up. Miss. Val.—Con 
Springfield, Ill..... 
Hannibal 
St. Louis......-..-- 

Missouri Valley. 
Columbia.......... 
Kansas Cit 
Springfield, Mo.... 
Topeka 
Lincoln 
Omaha 
Sioux City 
Pierre 
Huron 
Yankton 

Northern Slope. 
Havre 
Miles City 
Helena 
Rapid City 
Cheyenne.........- 
Lander 


Middle Slope. 
Denver 
Pueblo 
Concordia 
Dodge City 
Wichita 
Oklahoma 

Southern Slope. 
BEB es0sscocces 
Amarillo 

Southern Plateau. 
Dive ces ses 
Santa Fe........... 
Phoenix...........-. 


sete eenee 


Carson City 
Winnemucca 
Salt Lake City..... 
Northern Plateau. 
Baker Cit 
Idaho Falls........ 
Spokane 
Walla Walla 
N. Pac. Coast Reg 
Fort Canb 
Port Angeles 
Pysht 
Seattle 
Tacoma ......... R 
Tatvosh Island.... 
Astoria 
Portland, Oreg.... 
Roseburg 
Mid. Pac. C’st Reg. 
Eureka 
Redbluff........... 
Sacramento 
San Francisco..... 
Point Reyes Light. 
S. Pac. Coast Reg. 
sca eeect sued 
Los Angeles 
San Diego 
San Luis Obispo... 


Nore.—The data at stations having no departures are not used in computing the district averages. 
* Two or more directions, dates, or years. 


record. 





Elevation of | 


instruments 
2 a.m | 
bm . | Red Be: 
So 23 os 
af a 5\io8| 
oe + |acie?e 
22 o€ BG 
|22 Ee ce 
| S83 eS os 
|S2 “eee 
ioe) eS id | 
64 8 MR 
5a =«ST 107 
567111 210 
eeeces 4 84 
963 78 | 95 
1,324 100 108 
aseees 81 |.... 
1,199 7 84 
1,108 92) 
1,139 96 109 
1,460 0) 61 
1,310 68 72 
1,234 51 57 
2,46 15 33 
2,372; 41 | 49 
4,108 8&8 98 
3,251 58 61 
6,105 58 60 
5,372 2 | 36 
2,826, 43 | 52 
5,200 83 151 
4,713 74 81 


1,351 78 8&5 
1,218 4 OS 
1,749 47 M4 
3,691 53 61 
3,767 10 110 
6,998 47 50 
1,076, 47 | 57 
139 16 «5O 
4,72 82 
4.3440 59 70 
4,344 83 9 
3,470 49 47 
4,742 10 56 
1,943 99 107 
1,018 65 73 
179 10 34 
29 47 «O61 
"119100 108° 
ee 
86 12 21 
eye 39 «60 
153 208 213 
521 56 67 
6 69 
334 4 O58 
71106 117 
153,161 167 
aeewes TB fesse 
332 67 «70 
330 74 «76 
69 59 «70 
201 10 46 


TABLE I.—Climatological data for Weather Bureau Stations, May, 1897—Continued. 


Pressure, in inches. | 


é< = 
@D b | 
tals |6.] 
2&8 ° | 
oS s 2 | 
so | 3 | BEI 
DD o Sh 
TS ey rw +o | 
ea >| se 
aad x Qa } 
Si|/siz 
=8 = a 
29.35 30.03 + .04 
29.46 30.06 + 10 
‘29.04 30.06. 412 
28.65 30.04 +- .08 
"28.76 30.02 02... 
28.86 30.03 +- .08 
‘98. 43° "20.96 + 07 
28.62 30.00 4+ .07 
28.71 30.01 + .09 
27.31 29.88 — .08 
27.45 29.89 — .02 
2.85 2.98 4+ .05 
26.63 29.94 + .01 
24.07 29.98 +- .06 
24.68 2.97 + .05 
27.11 30.01 4+ .09 
24.78 | 29.99 |4- .07 
25.30 29.96 + .08 
28.55 30.02 + .07 
27.42 29.99 + .10 
28.61 30.08 + .18 
28.75 30.02 + .12 
28.21 30.02 + .10 
26.29 30.01 +- .10 
26.14 29.86 + .O1 
23.32 29.97 + .06 
28.66 WATT i ..ccess 
29.62 29.76 — .08 
25.26 20.95 |... ° 
25.66 29.95 + .~ 
25.62 20.94 + .01 
26.46 29.99 + .04 
25.25 2.98 + .05 
27.95 29.97 \+- .02 
28.93 29.99 + .05 
29.87 30.07 +- .05 
20/93" 80.06 2220... 
ory ety + a 
‘20/88° “30.04 — "lon 
29.46 30.02 — .04 
30.01 30.07 +- .05 
29.57 29.91 — .08 
"20.82" “29.98 — .02° 
20.52 29.86 — .04 
29.60 2.95 — .01 
29.85 29.95 — .08 
29.77 2.9 |....00 


| 
Temperature of the air, in degrees | 
| 


Mean max. and 
min. + 2. 


a 
a 


Se oa er-3h &O-1N SAT 


“1D 
ad ith 
ate 


Oe 
=s 
20 


| +++ + + H+ ty eS | - 


+4+++4+4+44++4+4+44+4+444+ |] 


Departure from 
normal. 


PININIAS oe 


ODS2IWIWNOHK SO weaetweDouw 
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-On oo 2 OF VS 


. > 
AI Roe ~2 D+) 
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Smo SoM 
oo 


tut ont 8 8D Voas. 
uvcaceo- 


Fahrenheit. 

8 

3 

& 

Pal . 
gi igig 
8 a, é 
aie|8 | 
2338's 
ZA RIA A 
82 2 70 36 
84 | 22; 72 40 
84 22 72 43 
86 | 22) 7 38 
87 | 2) 7 41 
84 27\ 72, 39 
90 2 76 38 
88 2 7 34 
87 | 19) 72 38 
88 19 72 35 
9 16 7% 31 
e7| 871) 7 
8 19 72 32 
89 «616 76 35 
92 16 77 36 
83 14 72 35 
88 2 73 31 
7925 68 ws 
82 31 73 wo 

| 87 | 19, 74 ws 
8 31 7 40 
9 31 76 38 
89 26 76 35 
87 31 76 39 
ss * 76 40 
8 * 75 2 
89 | 22 80 48 
82 2 74, 4 
4 * &8 51 
74 7 67 36 
104 2k C4 52 
102 | 28 96 ie | 
5 | wT 20 
9 | 20 75 20 
88 29 76 35 
88 29 71 31 
89 30 7 27 
% 29 76 3 
100 29 78 40 
8 12 60 43 
78 @ 59 38 
83 28 66 38 
9 2@ 68 42 
88 @ 67 40 
67 «13 5548 
80 12 65 40 
8 | @ 72 40 
92 12 Fi 36 
70 11 538 39 
9 19 86 46 
9 19 77 45 
88 19 64 47 
81 19 60 4M 
99 20 88 45 
76 9 71 48 
67 6 * «66406 
9 9 41 


+ Received too late to 


Date. 


~~ 


soe OF 


ie ae 2) 


Sororities Sew ww 


* 
as 


° 

- 
ov 
at 


Mean minimum. 





range. 


Greatest daily 


Mean wet thermometer. 


60 





e considered in departures, etc. 





s | | Precipitation, in 
5 inches. 
oo. 
Beles) |g is |e 
-— - 
2e\09 > | |g 
& a5 o é.i3 4 
est aS.) 8 
goea 2s afl £8 
oslo Se =o] e= 
yo- ae £S BE && 
igsia™| = a | 
¢i¢9/8/{\;8 BI: 8s 
= he ° 2 s © 
a iA =) a a & 
| 
| 45 | 62 | 2.19 2.8 | 7 | 6,264 
eeseceee) 1613 |— 2.9] 8 | 6,058 
5373) 1.59 '|— 3.0! 9 | 6,457 | 
1.66 — 2.8 | 
Waseedl pita 3.19 2.7 | 9 | 5,307 
4657) 1.24 |— 3.4 | 10 | 5,468 
49 | 65 | 2.48 |— 3.6| 7 | 6,412 
ek a SO 361 6 }..s0%5. 
51 | 72 2.22 |\— 2.6 | 11 | 7,565 
46 61 2.16 |— 2.2 | 11 | 5,762 
Pen Rae 1.24 |— 2.2 | 7 | 9,480 
40 51 0.45 |\— 1.9) 5 | 7,980 
43 60 0.46 |\— 2.6) 5 | 9,826 
41 5 0.78 |\— 3.6 | 8 | 7,389 
1.17 |— 1.2 | 
37 49 0.42 21 Tit 
38 48 0.35 |—1.9/| 7 | 5,952 
34 44) 1.14 |—0.4| 7 | 6,430 
36 46) «1.82 |—1.8| 7 | 6,371 
33° «53 «(3.07 (4+ 0.8 | 5 6,588 
33.48 «1.2% |—1.4| 9 | 3,964 
4 61 0.11 |\—2.6| 4/| 7,341 
2.87 |— 0.7 | 
40 54 38.15 |4+0.3| 9 | 5,472 
38 50 1.93 4+ 0.1 | 10 | 5,619 
46,60 2.18 —2.1| 9 | 5,434 
51/70) 1.49 |— 1.7 | 10 | 8,010 
49 63 2.48 /—1.5| 9 | 5,466 
5606-76 )=~=—(«6.02 |4+- 0.7 | 12 | 6,950 
4.58 + 1.8 | 
57 70) 4.78 |4 1.2 | 10 | 6,887 
51 72)| 4.44 te | 11 10,975 
1.20 0.8 | 
34. 32 «(0.46 0.0 4 8,264 
35 52) 4.35 4+ 3.3 | 15 5,019 
37 2 0.01 |\— 0.2| 1) 3,454 
43 | 32 ¥. 0.0) 0 4, 
0.63 — 0.5 | 
31 42) 0.93 | —0.4| 5 | 5,635 
31 40 0.69 |\— 0.3) 8 | 6,479 
43 52 0.98 |— 0.7) 6 | 5,020 
1.11 |— 0.4 | 
3653 «(1.55 |— 0.4! 6 | 5,095 
31 41 «(0.84 — 0.1] 6 6,865 
12/54 1.01 |—0.4| 6 | 4,726 
44 51) 1.05 |— 0.6] 8 | 4,289 
1.71 |— 1.1 | 
7 8 1.85 |— 1.3 | 138 | 8,411 | 
daienloanes 0.638 |\— 0.7 | 6 | 5,517 
seaciocse] QED P= GLE | BE lesssacs 
145 | G6 | 1.80 |....0. | 7 | 8,710 
peetioceel BED livsesee | | ee 
46 88 | 3.45 |\— 1.1 | 12 7, 
ray Pace 4.98 |— 1.2 | 10 |....... 
45 62 0.90 —1.5| 8 | 6,154 
45 66 0.89 |\—1.1| 8 | 3,078 
0.35 — 1.3 | 
48 90) 0.75 |—2.3| 7 5,321 
43 41 0.06 |—1.3| 2 | 5,586 
RIG, ESE," 0.30 |\— 0.7 | 1. 8,314 
49 80 0.61 |—0.1| 2 10,048 
evssleces 0.02 |\— 1.9 | 1 |....00- 
0.07 — 0.3 | 
44645 «600.00 — 0.4) 0) 5,019 
iM 82) «20.10 — 0.3) 8 8,141 
54 81 «20.12 |— 0.2) 5 | 4,418 
48 | G9 | 0.04 |....... 1 3,902 


























Wind. 
cS) Maximum 
2 velocity. 
ps be 
BES] g 
S ice el 
- os; 2 8 
} an 2 is 
i wm A A 
i. Bil 
s. | 26/ sw | 20 
sw. | 33/ sw. | 8 
8. 29 | sw | 20 
nw. | 30 | nw. 13 
n. | 20 nw. | 13 
se. 30 SW. | 2 
Tl.  Jevceleceesslecs 
se. | 38 | nw. | 13, 
se. | 26 | nw. | 2 
8. | 44| nw. | B 
se. 40 | 8- | 7 
se. 40 | se. | B 
8. 31 | nw. | % 
w. | 47| sw. | % 
se. | 48|/w- | 7 
sw. | 48 | Sw. 25 
se. | 36| se. | 24 
s. | 35| sw. 21 
sw. | 36| Sw. | 7 
se. | 46 | 8. | 18 
8. 42 | 0. | 26 
nw. | 38 | nw. | 21 
8. 24) 8. | 6 
8. 40; 8. | 31) 
8. 24; WwW. | 21 
8. 48 | nw. | 13 
se. 46 | nw. | 10 
8s. | 4 n. 7 
e. 48 | 8. | 25 
se. | 36| 8w- | 1 
e. 26 nw. 29 
8 36| WwW. | 2 
| | 
nw. | 47| Ww. | 6 
sw. 48 | ne. | 24 
se. = 8. | 1 
8s. | | sw. 16 
8. | 51/8. 2 
sw. | 32) sw. | 6 
8. 34 On. | 29 
n. | 57/8. 6 
w. | 30 w. | 2 
We leccclocccesiece 
nw. 34 | SW. | 6 
ee e. | 8 
We Jocccloceees Ls ia 
nw. | 87/8. | 6 
nw. | 2%/| sw. | 6 
nw. 32) ow. 25 
se. | 26 se. 5 
sw. 33 nw. | 10 
w. |Hiw. | 
nw. ane eovece lees 
nw. 24) nw. | 3 
w. | Din. 14 
nw. 23 | se. | 2 
w. | Biw. | 1 























F 
«| la 
s| fs 
|Z] eee 
B| oO] @ ie §| 
- a we 
<3 | |S 
te | = <7 |* 
sit 5 |e 
=i dial 
OR |S i“ 
| 
13) 14) 4) 4.5) 
17) 12) 2 3.1 
7 8 4 4.0) 
13) 8] 10 5.2 
12, 14) 5 4.3 
9 18) 4 4.3) 
9] 17] 6)....| 
10 19) 2 4.6) 
16) 11} 4 4.0) 
16, 5) 10) 4.2) 
16 10) 5 3.7 
11] 18) 2 4.0) 
14 11) 6 3.9 
17, 10} 4 3.9) 
16 9 6 3.5 
17| 10} 4) 3.7 
13, 12) 6) 4.5) 
7 17) 7 5.7] 
5) 21) 5) 5.5) 
7 17} 0 3.6 
6 17 8 5.7) 
10, 16, 5 4.8) 
11 16, 4 4.8) 
10 19 2 4.2 
9 12) 10 5.0) 
18 10) 3 2-8 
7 15) 9 5.2) 
g ul 15, 6.9) 
17 11) 3 3.2 
12) 15) 4) 4.8 
24) 3} 4 1.8) 
25) * 0} 1.3 
J 
15 14, 2 sd 
8 15) 8 5.1) 
7 11) 13) * 
J 
10 13) & 5.0 
18, 9 4 3.3) 
17; 6 8 4.1) 
16, * 4 “ 
11) 9) 11) 5.4) 
14) 11) 6 4.4) 
14) 10) 77....| 
12) 9 10 4.9) 
12) 5) 14) 5.4) 
11} 8 12 5.7| 
17| 3) 11)... 
10, 18 3 4.2 
14 11) 6 "7 
| i 
9 16 6) 5.3) 
2% 6 0 1.8) 
23) 0) 2.4 
13, 16) 2 4.1 
13, 6 12.... 
2 7) Oj 1.7 
2) 22) ? 55) 
15) 4) 12 5.1 
12 6 1) 


| 13) 5 


Total snowfall 


0.1 


Letters of the alphabet denote number of days missing from the 
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Tasie II.—Meteorological record of voluntary and other cooperating observers, May, 1897. 




















































































Temperature. Precipita- Temperature. Preeipita- Temperature. Prectpita- 
(Fahbrenheit.) tion. (Fahrenheit. ) tion (Fahrenheit.) tion. 
3 | | 3 (% ak 
4 | — — | 
Stations. B. | S Stations. 2. & Stations. 2. | Se 
gig oe | ss gig ot | 3s gig ob | se 
8 -| ee 2 5 Be Ue 2 3 Se Va 
8 a5 a | ] : en 8 & g a ea a 
a) aig | gigia\a iz Hie 3/¢ 8 
sid 2 Ss igilie ie msikiliaile |é 
| j | 
° ° | ° | Ine. | Ine. Arizona—Cont’'d. il ej] o | © | Ins. | Ins. California—Cont'd. | ° ° | © | Ins. | Ins. 
BBO Pe cccccsccccececcccce 91 42 70.0) 1.15 Tombstone...... .«. 92 43 | 72.4 T. Delano*®...... | © 50 | 72.0) 0.00 
Ashville * .......60cecees % 38 68.2) «1.62 | TPUDG cceccccecces cece eee oF 40 | 65.4) 0.26 Delta **.... 99 47 | 70.9) 0.00 
| 7. Sere 92 422 60.5 1.07) | PRESS CF ccccccecess a 52 75.6) 0.00 Descanso *® S4 28 | 56.2) 0.21 
Birmingham............. 9 | 43) 70.0| 3.93 | Walnut Ranch*t!......, 87) 50) 65.7| 0.48 Drytown .. 93 38 64.3) 0.30 
Brewtont.........--+..+- 9% | 44 69.5 0.50 | Whipple Barracks... 9 35 61.4| 0.19 Dunnigan ** 92 58| 75.0) 0.26 
Bridgeportt......... cvcclsscesvlesecsdloesses | 5.72} illcox*® ......... nea & 58 | 72.4) 0.00 Durham *'.. 90 48 | 67.3 0.17 
Citroneliet ........... 9 | 49 | 72.4) 0.68 | Williams ....... covcccess| 86| 84| 57.9] 0.85 East Brother L. H.......|......).0..++ lessee] O15 
7 fer sencseue 89! 42 67.8) 0.40 rkansas. Edmanton*! 8 82 | 56.5) 0.06 
Cordovat...... denese coodinecagtiisssadiinaasin | 8.99 SS rae | 89) 45/685) 1.65 Klsinore .... 9% 45 70.0) 0.038 
Daphnet............. coos) Of) | 71.6/) 1.61; i | ArkamsasCity?......ccccleccce-leccee levees 7.47 Escondido 91 | 38 | 65.8)....... 
Decaturt ...... stebeeenss 92 36 | 66.3 3.30 66.4 1.07 Fallbrook *! 4 48 | 62.5 0.21 
Demopolis. ...... +++. +++. 92 | 42 | 69.6 | 0.80 66.9 | 1.25 mosat....... % 46 73.8) 0.00 
hiadnees coecccev eves 8 40 68.6 1.20 coleccocsfoccccclecoces 1.75 Folsom City d*! 99 56 | 71.3 0.51 
Bufaulact............... 9 | 48) 72.4) 1.85 Blanchard Springs*. esece | 91 44 69.0| 1.40 Ford yoo Dam f....0..cccleccsesiscccesloccees 2.47 
Evergreen? ............. 87 42 67.0 1.10 rinkley......... vere) OM 44 68.0) 2.35 NE IEEEG ccccencoesces lessucclocecesloacses 0.62 
PIOTONCE AF... 66. c ccc cees cannes Spbobeelesease 2.56 ST ciadacqens se6tlnaeens leveuscleeeces 2.77 Fort Ross . 76 40 | 55.4 (0.86 
Florenve }t......... 606+. 9 40 66.6) 2.19 Camden }t .. --| 98) 42/ 68.6] 2.78 GE sind vasteosesedcdieieielosteas leceses 0.45 
Fort Deposit ft .......... | 4 71.2 T. —,* oe | 9 40 | 64.8 |....... Goshen **....... 100 48 | 70.6 0.00 
Gadsden ........6606 cone 4) 39 68.4 1.51 Conway .. .. socal 43 | 70.1) 1.44 Grand Island *5 of 49 70.8 0.30 
Goodwatert ..... desanes 9 4 69.3 0.10 Corning ¢ . edhossescesececss | 90 42 66.1 | 2.79 Grass ee - BERETA ER) NPE 0.13 
Greensboro? ............ 9 | 45 69.2) 1.00 a aah ta | 9) 40) 69.2) 241 Greenville t . | 91) | 504) 0.05 
Hamlltom. «...++. «005-06. 9 36 66.2, 2.00 Dardanelle. nee Sete Pen eae 2.09 QI cccse ccccvceccooselvcosccloccccelecsees 0.00 
Healing Springst........ 91 42 68.4) 2.14 ~~ ~| Elont........ 90 41 | 71.0] 2.89 Healdsburg *1,, ooo] 44 | 61.9 0.30 
Highland Home t*...... 8 | 80) 71.2 | 0.20 Fayetteville t 87 38 | 65.0) 0.67 Hollister ......... wt 38 60.2 0.06 
savingstes ceecese secvees 93 4270.8 0.47 ‘orrest ...... 91 44 68.0) 1.18 Humboldt L. H... oo Joccceclecscesloccees 0.55 
BGR BEE Gcccdcccveccccce 91 89) 67.4/| 1.72 DD ickbse bascninseselessee: siewaaenl 3.83 Hydesville ..... «>| 79 | 35 / 54.7) 0.32 
Madison Stationt....... 91; 3 6.2/| 4.42 Helena at ......eeseeeeesleceeee Jeceee evees 0.44 Towa Hill*!.....6..00000: | 8) 49) 64.5) 0.15 
may + ste seseess) 92! 82) 644! 0.75 Helena?..... | © 48 70.6) 0.34 Jackson ....... onsesncese | ge 36 | 61.6) 0.08 
+ 9, 6 W.4 | 1.00 Hot Springsa.. -+| 98 45 | 70.6 | 2.22 DP uttavegienses. avesiisadeolotale Menceau 0.00 
Mount Willing? . sere eees ow | 39 69.3) 0.57 Be SO ccccvevesecelscesssl. secesisveves 1.63 OSE OF 0c c cesccssccoss 100; 51/775) T. 
ewbernt..... evececeee 8 | 4 70.6) 1.61 Hot Springs Cae ttleccecelececes|eccees 1.69 Keene® ®..........000 000+} 89 «48 | 65.6) 0.00 
Newburg ....... 0.00. 00. 9, 4 66.2) 1.53 Jonesboro ..... oof OF 33 | 66.4) 1.81 Bennesy Gold Mine.... 91 40 | 65.8 0.45 
N@wton? «2. ..cccccccees 91 8 «69.4 1.68 eesees Ferry t 92 88 | 66.0) 2.24 iin 656060 06000btsecamnlotenss ae 0.00 
Opelika t ...ccccccceee os 04) 42) 69.4) 1.03 t 9 | 391 64.4) 1.15 King City *® ......+..000- 9 44/| 65.2) 0.00 
Sere 87 37 | 65.4 1.78 Lonoke®! ....... 92 49 69.3 0.38 Kingsburg*® .........++. a4 55 | 75.2) 0.00 
Pineapple ...........006. | 49) 71.0) 0.60 Luna Landin SH 53 | 69.9 | 4.57 Kono Tayee ....... easeee ~ 43 | 67.6 | 0.90 
shmatahat ........... 91 46 70.7) 1.54 Lutherville * 99 OS F BAS hecceccs Lagrange *® .........++++ 99 7|72.6) TT. 
Rockmills f.....+++++++++ S| 38 65.8 0.40 Malvernt... % | 43/ 69.2) 1.72 Laporte *t!.......ss.s00. | 80 86/551) 0.71 
Scottsboro f ...-.- +e tees 9 36 65.6) 5.68 Marianna*! 95 53 | 72.0 |....... Las Fuentes Ranch ...-. |seeseeleeeseslenes --| 0.00 
BUEN Poccccccccvccceccce od 45 70.6 0.73 Marvell 95 46 | 69.7) 0.85 Lemoore @*8...... 660000 Qs 5372.7 0.00 
Sturdevantt..... 666066els secceleccecelocccss 0.42 Moore .... -| ® 48 | 74.2) 1.05 Lick Gipervatery peneene 75 33 58.0) 0.28 
Hadoga *! .........++. 8 580 68.9 1.74 Mossville ........ eeecees 8 | 43 | 65.9) 2.96 pS “eer aes 100, 45 | 78.2 )....... 
Tallassee ¢ ....... see eeeeleeeees ee hae 1.39 Mount Nebot............ SF 45 | 66.9) 1.08 Lime Point L. H.... 0.000). ....-eccese cas | 0.65 
Thomasville 74| 44/ 71.2) 0.77 New Gascony*!.......... | 86) 51 | 69.9) 1.55 LOL ...0000eseeeceeeseees | 9 41 | 65.7) 0.10 
Tuscaloosa t 9; 45/703) 2.71 OS eee See ae Neehee 3.11 EM MEMMERG ccceccenenss iccsaulscesct lessees) 0.00 
Tuscumbia 9) «+ 67.2) 1.61 Newport Of .........006- 90 44 | 65.8) 2.94 Los Gatos b ......-6.005 | 94 40 | 62.6 0.00 
niont .. % 40 69.1 1.44 Newport ct. ......60.ceee! 93 42 | 67.3} 3.14 Se Springs........--| 4 48 65.8 | 0.15 
Union Sprin 4%) 4 71.6 1.15 Oregon *!.... .seceeeeees 82} 36 | 60.2 )....... oMullin *! ........000es 102; 48 | 74.7 |....... 
Uniontown 9! 4972.0) 1.07 EE crvcnensuen au 89 45 | 67.3) 1.84 Malakoff Mine*!........| 86 44 65.4 | 0.20 
Valleyhead 86 33 64.7 | 3.0 BEET edeeee .cccsedeaces 90 49 | 70.9} 1.15 eg Tank **......| 110 65 | 88.7 | 0.00 
Ww WET cvctec cccccecceslsccccelecceteloesess 0. 69 Picayune f .......+-.05+. 9 47 | 71.0| 3.81 MA@nZana .......ceeeeeees | 8 40 | 65.7 0.01 
Wetumpka. | 43° 60.1 0.93 Pinebluff t.............++ o4 70.6 | 1.56 Mare Island h neeiagee RE) Bend eee | v.28 
Wenemreeey o-: oo] cccccclocsoselescees 0.90 ocahontast .........++. 8 = 41 | 65.9 | 3.05 Marysville...........++++ | | 48 | 69.3) 0.36 
Prescott ......000 +00. 200s 92 45 | 70.7) 2.72 Merced *8.........000000s | 98 54 | 73.6| 0.00 
77.6 0.08 Russellville eeuee vhouese 91 44 | 68.4) 1.17 Mills College .....-cceveslicccccls se slescece] 0,18 
| 77.7) 0.00 Silver Springs ¢ ......... SS 34 | 62.8) 1.86 ET <cceeeescessee | 90 5870.6) 0.10 
| 70.0 0.06 ND cece cece cece cosces | 47 | 71.7 | 1.72 Mohave®® .......--seees: | 102 5575.9 0.00 
76.8| T. Stuttgartt............... 9 8 44/68.2!| 1.52 Mokelumne Hill**...... Renna 50 | 65.4) 0.27 
70.9 0.01 Texarkanat. ........... 4 7 | 72.0) 4.381 Monterey*®........-+-+++ 74 44 | 58.2) 0.08 
| 80.8 0.00 Warren ¢ ......0-.e.eeeee O8 7 | 69.2 | 3.50 Mount Breckenridge....| ..... 2.0...) ......! 0.40 
Scaaitel 0.53 Washington *t!......... | 92) 48/ 69.7) 4.12 Mount Frazier ......... ONL ie cae Rabel | 0.28 «60.8 
76.2) 0.14 Ww Soecseeccccces oon | @& 48 | 69.7) 2.07 Mount Glenwood*!..... | 95 55 | 72.2) 0.27 
eveled ond Hees pean GX wi ts Sprin Pesccceeeee) 87) 42/ 68.61 0.81 Mutah Flat f ...----+0++/sceeee/eeees [oseeee] 0000 
| 75.3 | 0.33 aliforn BEE odunccccese .dn0+ snes | 98 44) 65.0 | 0.25 
73.2) 0.2 on Sdektetbddbh pous cose 30 | 60.6 | 0.88 SE sasthvenceosss o4 | 107 64 85.4) 0.00 
(79.4) T. ABNNOW. «0.00 cceceeesecees 92 4 59.6) 0.00 Nevada Cityt ..........- 85 34 61.6) 0.22 
| 61.0 0.12 Arlington, Heights....... | 9 44 | 65.8 0.02 Newcastleat.........+.- | ot 4265.7) 0.15 
62.8 0.34 | — yall pues tvesne sees 9 | 51) 75.1) 0.00 Newhall *® ...........++- | 92 40) 65.3) 0.08 
70.6 | 0.04 BBBEB coccesccccccsccceesfoccces lei censlecoese 0.28 Nordhoff t...... «..+0+++ | BB |ocee «|e-0es 0.00 
| 68.6 0.2% Ballast US Mn BD ccccecleceves nt pueslenenes 0.05 North Ontario. .......... 85 46 | 62.6) 0.07 
eeeeee | 0.00 TOW Fensseccesceeees | 100, 65 81.2) 0.00 North San Juan*!......| 9% | 71.8! 0.03 
Gilabend a**........ sess 107 | 67 | 85.8 | 0.00 Bear Valleyt............ |eccesslocesceleovees 0.80 Oahiand WF cecens siveccess | 92) 47 | 61.0) 0.29 
ST ctrisnedavesves 108) 45) 74.1 0.00 Berkeley ......--...-...- 9 | 48 60.3| 0.20 I ol caasetenna | 109 «70 | 86.4 0.00 
Holbrook t ...... 38 | 63.8) 0.13 | Bishopt........000eeeeeee! 92 =. 35 | 63.4 | 0.12 0 eta *!........ secceccees | 86 46 | 62.8) 0.35 
Lochiel *' .... eeeees 2s 488 66.6«) 0.32 Bishop = esccesses % 50 74.6) 0.18 Orangevalet ........--++ | 48 | 70.2) 0.45 
Maricopa*®...........« 108 63 | 8B.1) 0.00) =—«——s ||, Bea S® ..cccccccccccccees 85 20, 3.7) 0.50 Orland #8 ......eceeceenes | 110 56 | 76.9) 0.00 
BEEING 6 000000 ccccccee ses) 108) 4877.0) 0.16 PN bans cn0s eves cscces! 79 18 | 48.0) 0.51 Oroville } ..... «++. +++ 100) 50 | 73.6) 0.30 
Mount ppaneinen «. eeeeees | 9) 40 69.4) 0.16 Bowmans Dam *t!...... | 7) 34/ 55.8] 0.92 Otay Dam*!......... ++| 88) 55 | 65.6) 0.00 
Music Mountain . 6, 0 4.3) 0.07 Caliente *® ...........+4. | 9%) 85 | 74.8) 0.13 Palermot........0+-0+0++ | 9 | 45) 71.8 | 0.20 
Wateral Bridge «.....cclsccccclescccsleccecs | 0.27 | Calloway Canal*t®...../ 100 43 72.4/ 0.06 Paso Roblesd...... «..- | 88 40 | 61.5 0.00 
Oracle t....ssccceeeeeeees 9% | 43/ 71.9)| 0.04 Campbell ............ +++ 93 | 35 | 61.6) 0.06 Peachland *! .........++- | M8 48 | 60.3) 0.51 
0008 ceccccces ‘coccccceleccees eeecceleccces | 0.13 Cape Mendocino L. H. nee |eerescloovasclessens 0.45 Piedras Blancas L. H...| ecscssloccees lesoose | 0.35 
Oro Blanco ...... scenes | 4472.3) 0.35 Castle Pinckney *!) . 7% 8) 57.8) T. Pigeon Point L. H.......)..0006 ... ieaee | 0.10 
Pantano *® ... . 100 60 | 75.8) 0.00 Cedarvillet.............+ | 88 30 58.9) 0.80 Pilot Creek.......... ee eee LE Ree 0.17 
Parker ....... teesceseees| 2123) 48) 80.8 )....... | Centerville*!........ ...| 98 | 58 64.4| 0.16 Placerville ...........+++ 90 «=685 | 61.8) 0.36 
TN dddudacdsececacccclecs sos edanen meted 0.18 GIRS, vccccwcccsceccce % | SS 74.8) 0.18 Point Ano Nuevo L. H..|......)...... Sieatie 0.05 
UE Dintiavereeboceccees | 100| 51/764) T. SE inckedessccsees 89| 52 64.5] 0.00 Point Arena L. H........|...0++/eeeees feaniia 0.10 
BX cccrccccccccccees| 100] vod 75.6 0.00 Cisco **........ eeecee 7 | 30 | 46.1)|....... Point Bonita L. H.......|.....+|..006+ leovsee 0.94 
Pinal — ye RE ant Pt ee 0. 26 Claremontt..... sacectere 8 | 42 62.0) 0.21 , Point Conception L. H..|...... peocesineves 0.00 
sccegese cones) 107) 49/704) T. Corning®®.............-| | 8|72.7| T. Point Fermin L. H..... |..ec--)ceeecelceeees| 0000 
St. Helens Ranoh .......|..:... Jeweess teens 0.29 Coronado. ........6..0005) 7% | S&S 65.4) 0.12 Point George L. H .....-|...... . punasinaetwa | 0.08 
Carlost. ......... 102) 48/| 73.2)| 0.30 Craftonville ............ 96 46 68.2 | 0.56 Point Hueneme L. H....|....../...... teens 0.04 
San Simon*# ............ 6 55 | 75.9) 0.00 Crescent Cityt ...... ease 85 BM «53.4 ) 0.85 Point Lobos........... -| 81 4 | 55.0) 0.71 
GROWIOW 0000 cecvcccccccclescccclecccccleccecs 0.07 ae Say & Bisscccelsssecshaceccelasesss 1,24 Point Loma L. H......++|...065 ceeee lessees 0.00 
GEE csnces cocccecceses 51 a? by PE ni tebadeoed eeenadl PE RC EE 1.85 Point Montara L. ii.. suadectececes ety 0.05 
Texas Hill *®......-...0.+, 108 | 61 | 85.1) 0.00) \ Davisvilles... cocecscees| 98 | 47 | 68.7] 0.12 | Point Pinos L.H........|...0--ss00es heceens 0.11 | 
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Jalifornia—Cont’d. 
Point Reyes L. H 


Point Sur L. H 


Redding bt.. 


Represa ........+++ 


Riovista..... 


Roe Island L. H 
Rosewood .... .....+ 6055+ 
Sacramentod ........+++- 
Salinas *®®........0+s-eees 
GaltemE® ..ccccccvecsccce 
San Bernardinot 
San Jacinto .....-...+++. 
San Josed ....ceeceseeeee 
San Leandro *' 


San Luis L. H 


San Mateo*®.........++- 
San Miguel**..........-- 
‘ San Miguel Island 

Santa Ana®® ........505. 
Santa Barbara a 
Santa Barbara L. H..... 


Santa Clara a 
Santa Cruzdt 





Santa Rosa*® 
Saticoy... 





Dn cishpdébe a6) 000 pescbalecsentloeiabs 
Sneddens Ranch* t!.... 
8. E. Farallone L. H 
Stanford University .... 
Stockton @ .......+.s00-: 


Summerdalet 


Susanvillet ..........++. 
Sutter Creek * ® 
Tecarte Dam ** 
Tehama®® ...........00+: 
Templeton **...........- 


Trinidad L. H 


Truckee *® ..........000% 56. 
i bsdsenboessceseeslcoonselsracislasoees 
PD kncececs edvcoees 
Turlock OF «2... ..0e cece 
SINT eto6<00+ cecsceunss 
Upper Lake.............+ 
Upper Mattole *! 
Vacavillea*!............ 
We Pe ceves cccccesces 
Voleano Springs ** 
Walnutcreek...........- 
West Palmdale*® 
Westpoint t.... 


Wheatlandt.. 


Williams **..... 
Wilmington*®.... 


Wire Bridge*® 


Yerba Buena L. H 
0 Ss 

VRds Clty ?S...ccccvcccces 
Engineers Quarters ¢ 

Morses House $ 
COE Sxnecndevcoveslesessslecccecleocees 
Holcomb ¢ ‘reek b 4 
Colorado. 

BG vc cdnnt avdciescceee 

° BRIGGS Gs cc cccccccceccess ‘ 
TI A See, nea 
Boulder ..........+.-e00+ 2 6 
 bttccndietsocsstlocee clecees 
Breckenridget 
Canyon t .......ccceeeees 
Cheyenne Wells 
DR thesée e040 o06es 


£0 ; 
Ploming ........sscee+e++|seee. 


Greele 


Gulcht ..... OER cee 
gaat .. eeseets eee ee Jaue 
EE SSE leeewes 





Sune! II. ee record dof wsbiniiany and other remeneie observers—Continued. 





Total depth of | ° 


Stations. 


snow. 
snow. 








Rain and melted 





Maximum. 
Minimum. 


> 


ee Oe wee ee eee ee wee eee 





SERRE wee eee wee eee Beene 


Santa Cruz L. H 
Santa Maria.........-.-- 
Santa Monica*® 
Santa Paula dt 





SHEER Ee women ee wetness seenee 








| Kissimmee .... 





BEE 


a 





Bas 


Stations. 


Colorado—Cont’d. 


Holyoke (mear) ....00.++/eeccccleosces|e eee 


Hugo (near) ........++++. 
ES eer 
Lake Morainet... - 
Lamar t........ 

Laporte....... 
Animast..... 


eee eee eee eee eee 


La 
Leadville (near) *T!.. 


Leroyt.... pennskessadiasl 


Longmont t........+s0+++ 
Longs Peak ......... ues 


NO IS rrr ee. RRGES 


Meeker t.......sseseceess 
Millbrook ¢..........+.+5 
Minneapolist .......+++- 


| Montrose f .... ... eee 


Moraine ¢........0000+5 
Pagodat.......... eenes 


PAORIAF occccccccces (onenliceadelodsooalenaues 


Parachutet.......... 00. 
Pinkbamton *!......... 
Rangely f.......sse02 «+ 


Ruby piRhneSeNs 560000 Bete lesenealecegtelees “a 


Saguachet . lie” ane 


seamen ag Fires abt 


BNE kccscndcsicsccenelecnes FERN PETS 


Sherwood Ranch........ 
Stamford *! ...........++. 
Steamboat Springs...... 
Sulphur Springst... .... 
Surface Creekt ......... 





Ww alden © cccccvcccecccecs 


Connecticut. 
Bridgeport ..........++++ 
CaMmtOR F ooccccccccccceces 


COIGROSEER so 00000 coc cece 
Es scncs ceenamesinstvesioee <aobeakees 


Middletown ........+.++ 
New London t.........+.. 
WOT s écccodescesceces 
Southington *!.......... 
GOGESE sceccveccseoccesves 
Voluntownt.. « ...5. 
Waterbury .............. 
West Cornwallt........ 


WE cc ptncecéccecenss 


Delaware. 
Milford 
Millsboro.. 
ee 
Seaford t 

District of Columbia. 


Distributing Reservoir*® 


Receiving Reservoir*®.. 
West Washington....... 
Florida. 


Brooksville t ....... eee | 


Clermontt.....cccccsess 
De Funiak Springs...... 


Earnestville tf ..........- 


BemOPGON F.20ccsee cee on 
ROEEE Pinsccccssevescsces 
Federal Pointt.......... 


| Fort Meadet!........... | 


Frostproof t ..........+++ 


Gainesville ........+..++:| 
Grasmere t «16.655 seeees 


Huntington .... .. 


Lake Butlert.. 
Lake Cit ty P vccee ows 
Lemon 

Macclenny t.........++.- 


PERE cccccccccccccucleccans cococclentass 


PINE nes coscescccess 


Oealaett. pabeos Savvesbece 


|| Orange City ...... 


| 





Maximum. 
Minimum. 

Rain and melted 
snow. 
Total depth of 
snow. 


~ 
= 
> 
y 


RRSSSRILSESRLRESR SSUES? 





SSSES2. 855 
cone eae 
SMP Swe mm we SS mcm om 


° 
= 
a 


2395 
238 


E> 


or 
. 


NSSwRS 


a 
= 


Sk 


2S 


xz 


a 





mise SRS mee 
NOP SSee geo eeOTS 


— 


VA ASRAWIADWIS 
HNAKK SSeS o=m-eSoS 


ESHSRSSSARFSTSTSERSKASSSLS Bz 


SHON MEMNS WR we 





xs 
83 


Precipita- | 


| 
| 
| 
| 
| 
| 
| 
| 
| 


I 


|] 





snow. 
Total depth ot | 


Mean. 
Rain and melted | 


| Maximum. 
| Minimum. 


° 
2 


BESRBSERS: 


Florida—Cont'd. 
Orange Park ......... e060 


22° 
g]ez2 


$ 


SERRSRSSeR RRRABsaRR 


St. Francis ee 


_ 
2a2 


oe Cee ee eee eeeeee 





SRSSS ERALSKE 
SRRRE® Rann eoRDE 


2 
° 





SPeasasssz FASE 


8258 
woee 


eee eee eee eee ee 


Pee eee eee eee 


- 


Clayton t .....-cceeee eee 


eee eee eee 


Eastman t..... Oecesccens 
Elberton t.......++- covet 


SELSSESERSE 
& 


= 
= 


PESIIASzVee2zER2 


SOCMWNOHSODOKwS S-1S4enve 


z 
eee 





Terre e er Ceeeerreesererr rie ee eee: 


a — amen ore 





Louisville t ......... oeee 


SRSALLSATTEE 
SLS=hSSseesSzs 


eee eee eee enee 


FES 


ASAISRUSSARVYSSASIAIANSAVISSVVS 


- 
ol 


eee e eer eeeee ee 


Si 


~ 





eee eee eee eeee eee 


S652 


Washingtont.......-...- 





886 


WIS HAASaSWTSOCHSCHSTwOINHorKHAOKTocarwreenD 


RPERSRESSRSASERS 





25 


American Falls 


SPSS HESMWOWONSONVRSSSH OPH SSSSH EMM SSSR SHON SHER SONSH SS SN EARS S SOmm WOME 


SRESRSE= 


SSHS SESRSRATATLSSKSSRRSSASSAPSRSSERSNSSSSALSASKSLSANASSRASSE 


Burnside t........... ska 
Coeur d'Alene ......- eine 
Corral * t! ......ceccecees 


SSeks 
: SSSSESZZSARS= 


Fort Sherman t 


> - 
cs 


Kootenalt........+.s0.. 


‘S2EER 
SBSER8 
FOLYASOCwHOK OS VS 


= 
SYPorresss 


SERRSERSS 


-~ 
_ 


BERSRSSSASAS 


_— 
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BBROEVERSRSS 


Roseberry t abpesats - 


Precipita- 
toa. 


| 


snow. 
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Stations. 


Idaho—Cont'd., 


BE. TERSISS occ cocccceeses 
ROOD .cucvcsceccerecee 
ON eee 


Swan Valley t .........- 


Warren? .....sccccesees 


Uinois. 


pS err Tr 
Alexander t .........+.-.!| 
ETS © coccintseedes cc 
Atwood @ ®t 8... .ccceeeee 


AtWOOd Bence ccccccccees 


AUPOPRE 2.6 csccerccecss 
AUPOPR B. oc cesecesscscces 
Bourdstown t...... 6. cece leeeeeelece 
Bloomington t...... ...- : 
Bushnell t ..... 0... 66000 


Cambridge .......... 065+ 


Carlinvillet ............. 
eS) ere 
Carrollton ...........++5] 


Charleston ...... 6.60066. 
CheMUNE. «« 6.66 cee ee eee 


GEE o Gedencevrccocccleccecclocee 


GEORGE conse ccccccceccses 
Clearcreek ¢............- 


Coatsburgt.......... eee. 


Cobdent.....- Sedsdee bone 
PP cinsavesses cove 
Decaturt .....eseecee sees 


Dixon t ......055- ovcadees 


Duguoin *! ..........+.- 
Dwight f.......0eeees eens 
East Peoriat.........+.. 
Effingham t.............. 
Bvanaton®™. .........0+. 
Fort Sheridan t.......... 
Friendgrove* t*........ 

GET Beak dave 0006 600080 
Glenwood ®t! . 2... 6.665. 
Golconda t vives veveus 


SE vacechocosecsscelseeee tenes 


Greenville t ..... «..se+. 
Griggsville t..... 6.6... 


Halliday *®...........005 


Havanat ........eeceeees 


Herrin ®! .........eceeeee 


CS OT 
DT Ath. ciccccucee esses 
GE Bandee otecec ccvecs 
Jordans Grovet......... 
Kankakeeat...... 


Kishwaukee... ..... «.- 
Es ccceacces ondieéses 


L aa 


Laharpe*?! .........6006: 


BAe OS .cccccccccnece 
Lexington ..... «sss. 
Loami t....... Sodin'e benber 
Louisville t.... 6... cccees 
MecLeansborot .......... 
Martinavillet ........... 
Martinton?t ............. 


Mascoutah *%............ 


Mattoon ®! ..........005. 


NP errr 
Monmoutht............. 


Morrisonvillet.......... 


Mount Carmel tf ........./+e+0- 


Mount Pulaski.......... 


Mount Vernon .......... 


New Burnsidet......... 
Oley OF! nce cece ceeess 
OPOBON F. wee ce ccccececcces 


Oswego ®! . 0... ccc eeeees | 


CHEREART ccc ccce svcccese 
Palestine ¢ ..........«.+. 


PAM RSk ne coe eee bovetecetss . 


ED OF 000 cous cccccces 


PROP « cccccscccceseseses 


Plumhill t 
Rantoult. 


Reynolds ..........0ees: 


ST Genes cquecces coceee 


Robinson *t*...... guvses 


Rockford ¢ .........+6- 


CETL vs ccscecknsetie 


Roundgrove ¢ ...... +... 
St. Charles *t'..... cones 


St. John*t! ....... covsce} 


Seales Mound........... 
Streatort...... 6.6.6. wece 
Sycamore ¢ .........see5. 
Tiskilwa*t?® ° 





Maximum. 
Minimum. 


LEEHEELE 
2 


= 
Caauaonre-: 


Baez 


ZARZSSZEE 





ERAZSZEZEA 
Saxo eraxd 


SEZESRSS: 





: SS888292° sensnes 


+ DOW me RIO S=2: 








II.— Meteorological record of voluntary and other cooperating observers—Continued. 











Precipita- Temperature. Precipita- 
tion. (Fahrenheit.) tion. 
; 3 (3% 
= 2 3 a 
° ° 
EE Be Stations. F : EE Be Stations. 
33 | 33 e | § 33 | 33 
en oa = =] ° en _) 
gig 4lgaigigig 
x ° isis > 3 2 
= & ia l\el\aie je 
Ine. | Ins. Iilinois— Cont'd. ° ° ° Ins. Ine lowa—Cont'd. 
1.44 SD ceccnensccecesesicesous 1.25 Delaware ®*............ 
1.40 | SONS? =v ccccicecoscelcesess 82 | 56.2) 1.02 DEY -acceveseseveses 
0.47 T. Winnebagot ............ RL 32 56.9 1.31 BTS ccceescoccce cosecces 
1.02 | BN Pecee ch00-0b4-c0ecdsee 80 31 6.4 2.21 iba s0s ccccccesecens 
2.4 Indiana. PP Cs cwctevesvcesess 
DERG 6. cunk.0scs secs 85 $3 | 57.1 | 3,2 0.5 Estherville)......... wel 
2.61 eS ae x2 3% 56.4) 3.32 PUES F ccccedcees sosce 
3.39 BEBOTRcccscccccses cocee 83 33 55.8 | 3.93 Fayettet ....... vee cceece 
1.58 | Bloomington t...........+ 86 38 «50.4 | 2.37 hth dddiae bbee 
3.56) T. Bluffton t............000- 89 SB 57.4) 5.M Forest City.............. 
3.77 BEE Pickus esce-ccvescces 2 33 | 58.4 2.31 2.0 Fort Madison*t!........ 
1.06 SE Ds cvevaccovecs 7 34 58.1) 3.08 2.2 Fredericksburg .........|..++++|. 
1.27 Cambridge Cityt... ..... 88 33 55.6 4.10) 0.1 || Galvat®.......cccecseees 
2.38 Columbia City*!........ 80 456.8 «3.51 Gardengrove ............ 
1.00 Columbus t ...........+5- 86 33 «56.0 1.89 Gladbrook .............. 
1.11 Connersvillet........... x3 32 56.1; 2.98) T. Glenwood ¢........ 2.6... 
1.48 OO) eee 87 M | 57.0) 3.00) T. Grand Meadow*!....... 
2.66 Edwardsville *t!........ 6 41 61.8 3.37 GIGGED csceccescces cece ‘ 
2.77 Evansvillet............+ 90 41 61.6) 2. Greenfield t...... ....... 
2.09 | Farmland t ..........+++. &z 3356.0) 38.21 4.0 || Grimmell £22... .cccccccece 
2. 93 | Fort Wayne ............. M4 34 | «57.0 | 3.28 Grundy Center .......... 
1.67 Greencastle ¢t ..... ...... R41 3M | «57.4 |) 2.72 0.5  GuthrieCenter.......... 
3.16 | Greensburg ............. S4 33 | 63.0) 3.: DE csecescodsescecs 
2.18 Hammond ¢ ............. kv 32) 54.5 | 2.40 H@WROVE.... cece ccccccce|sceees |. 
0.95 Huntington ............. 4 4 | 57.0) 3.42) T. Hopevillet 
1.75 SORBET Vs. dknncecesct -| 89 39) 60.2) 3.50 Humboldtt 
2.00 Jeffersonville ........... 6 39 «60.8 3.88 Independencet ....... is 
2.14 Knightstownt........... M4 4 O57.4 | 4.12 1.0 Indianola t.............. 
3.21 TE wedddsee beesbe 06000 AS 34 | 59.0) 2.20 lowa City at..........5.. 
0.96 Kokomot .......0.0.005., 88 33 58.7) 2.99) T. lowa City 3......6...005. 
2.45 SCOR? vaseccconceess 86 M 56.4) 3.40) T. lowa Fallst............. 
1.81 BMGT cccccctcccocccsss 87 23 52.9/| 3.34 Keosauqua 
1.45 Logansport 0+. .......... N65 34 57.5 | 2.22 Knoxville 
2.63 NENT 560000 06ee+c0ces 6 4 59.9 287 DET eidcoceveceseesces 
ypeyee IT 0.02662 600055 9 38 | 60.6 | 2.59) T Larchwood 
32 SEGGGENT « ceccccoeisee cece 85 33. («56.9 | 4.38 2 Larrabee t 
2.04 MOREY Panos cose cccccecces S4 $257.1 | 3.36 2.5 || Leolaire....ccccscece os 
1.06 Mount Vernont......... 87 38 | 62.1 | 2.47 hc cecocensheneeseé 
1, 32 | DEE © cocceicuscece 83 33.26.03. 41 r SRS ee 
1.70 Princeton ®!..........0.. 90 39 | 59.9) 2.75 DING incense egoceeceeees 
1.17 Richmond .......... «+. M4 33° (6.4 | 8.61 Malvern *! 
0.1 Rockvillet ...... ...05++ 86 457.2) 1 Maple Valley............ «+++. 
2.91 OGEED Y scccccanccsccele+cese secncsleseces 3.35 0.5 Maquoketa ............. 
2.68 PNET cecenccsceccececces Bt) 32 | 57.6 | 2.49) Marshall t ............... 
1.08 Scottsburg ......cccesess ASN 37 | 59.8 2.60) T. ED vicneesevevassoneisoeess I. 
2.58 Seymourt ..........ce00s 86 M4. 8.7) «1.40 MOOGE occccccccces cvccce 
1.59 Shelbyville..............| 87 M50.0 3.50 2.5 Mountayrt.............. 
3.26 South Bend t............ 83 33° «(255.6 3.09 Mount Pleasant *!...... 
1.25 | DE Paceete dee trsclezescclesscs lessees 3.56 T. Mount Vernona*!...... 
1.57 Terre Hautet........... 87 3 (50.6 |) 2.85 Mount Vernond..... ... 
1.51 DUONG s. cosas cocccceves oy 32 53.8 3.93 Ds cit. ngenneseess cone 
0.91 | Topekat.......scceceeees 79 3255.5) 3.04 New Hampton .......... 
1.20 Valparaisot............. RN 30° 57.0) 5.15 0.3 || Newton? ...ccccccscccese 
1.85 WHE lees 06600605 covers RS 34 | 62.1 | 4.30; T. North McGregor....... 
2.41 | Vincennest ... & 38 61.4) 2.31) Northbwood.............. 
1.24 WEE Pesccccccceccecss 4 32 58.3 3.87 | SED 000s donne cceeselecsscabe 
1.68 | Washingtont........-... 91 38 60.5 | 3.06 | GE ovens eccapeesesvess 
3.27 Wege <Geccnaceceevdescescleacsesfesetas 4.08 T. GN Pe iccescccvcceses 
2.31 Worthingtont .......... 86 36 | 50.0 | 2.28) 0.8 || Osceola...........scccees 
2.53 | Indian Territory. | Oskaloosat.............. 
3.47 Bic 06s veee eéeccccccees 9 48 65.6) 0.42) Ottumwa!?...........055. 
1.78 | DENT 06dceces cooces 88 4 «(67.4 8.41 CE Vendnscesesecece- sees 
2.2 ROMP? oocccccccccccccces 91 44 70.4 7.98 i cnnns gant eece seen 
1.98 BME T 6on0cseeee. coeses 89 42 68.0 3.94 Pri DP asereces covcens 
1.05 DUE siintauweseaneveses 90 43 | 67.8 | 6.13 SS Sore 
0.94 South McAlester ....... 9 | 42) 69.4) 2.70) Rockwell City 
4.09 Tahlequah .«.....+.+.+++: 89°} 40° 64.7°) 4.59 | EC binickd voce esenss 
3.14 TURFs cccccccccces eadeledinesioases foaeece 0.80 St. Charles . 
1.47 WRGREE ovctoccces vesece | |) 45 | 70.0 0.26 | Seymourt ........... ees 
1. Towa BEEN cccscecevccceeccess 
1.10 | Adal?..o.escese $ebbeocsedleneess Se eee 2.97 | SE cds csseccecescoucss 
2.75 | BE inna caus eseteas verse] 91 83 61.8 2.19 Sigourney........ 
1.58 | Algona®!.........ceeees 86 | 88 | 58.3 | 0.56 SPENCE... .... -..ceeeeees 
1.19 | BEER OF 0600 ccccccce coccce | 84 82 57.8 0.98) Spirit Laket ............ 
0.99 | ee ar | 8 | 38 /58.5) 3.56) SED cutsbscvenesscscccs 
8.45| T. || Amesd............ccc000- | 91) 34 588) 258) BE cntcesontintaconss | 
2.04 | Ames (near) ........+..- isthndieetees leosoce| 9.08 | Villiscat .......ecccceees | 
1.75 | Atlantict...........000.. 8 | | 57.8 | 2.68 | Vinton *! ........cceeeee- 
1,29 | Atlantic (near).......... 84; 33/50.5)| 3.07) Washington ............. 
1.97 | eta cidese 84 | 30/55.8/ 1.32) Waterloo......... sees. 
1.58 | Belknap ........see+es- 83) 34° 59.0 0.45) WEGROD 0666 coccessvce 
2.23) T. Belleplaine..........+++. 8) 2 | 56.2) 3.42 Waverly ....... 
1.86 | Bonaparte t ..... 6.0.00. # | 32 | 60.5 | 0.60 | Webster City.........0.. 
1.08 Sinapiunsncnsne ceccesas 86) 27 55.4) 0.98 | Westbend *+!. wel 
3.67 | Carroll .... 6... cceees coool] 6S 90 | 57.3 2.79 Whitten *? ..... 6... 006! 
1.12 | Cedarfalls...........+.++ 87 | 30 58.6) 2.64) Wilton Junction t.......| 
4.10 Cedar Rapidst.......... 86) | 58.0) 2.10) Winterset t...... ake d660 | 
1.% | Centerville ..........006+ RS | 3360.5 0.60 Kansas. 
1.41 | Chariton . .....cececeeees 82) 35 | 50.6) 1.30 | Abilene t ........-seeeees 
2.45 | Clarinda t ...........0055 8) 39 61.6 2.01 | Achilles**........ poe eces 
1.62; T CERIOGDD 00 cc cccc cece cccces | 87 | 33) 50.9) 0.98 Altoona *t® .........555- 
1.13 | College Springs ......... 9 | 35 61.6) 3.07 | Anthon 
1.10 Corn ng Tessa cetesoocssee 86 | 34) 58.6)| 2.18) Assaria 
1.42 | | Council Bluffs........... SN 87 | 62.2 2.02) Atchison t 
2.78 | Crescot ...... obese coccee 85 2 55.8 0.69 A sta 
0.53 | | Decoraht........ hscianielae 86! 2156.2! 0.79 | Baker . 
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May, 1897. MONTHLY WEATHER REVIEW. 219 
Tasie I1.—Meteorological record of voluntary and other cooperating observers—Continued. 
| Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. (@ahrenhelt. > tion. 
| Mee 
| 3 S 3 a) z S 
is = = 
| @ = o = | 7) a 
Stations. F , By By Stations. . : fs ¢ By Stations. ‘ ¥ Bp | Bg 
| oR) o ° B g Zo s ° a gi <° so 
s s ee Ps 3 =] ee = 5 Bs | sai ™ae 
& E d Sa < D & 8 a Sea 3 a || - 8 d eo | _@ 
-— a vy = = "is I 3 
¢/2/8!/3 /8 s/f/S8ia {3s | ai/f/8ia |3 
a/R il Ale ie oe oe oe ee a| Rl ale ie 
| j | l 
Kansas—Cont’d. ° 9 o | Ins. | Ins | Kentucky—Cont'd. ° ° © | Ine. | Ins. Maryland—Cont'd. | °? o | © | Jne. | Ine. 
BalGIES .ccccccccccccccces 91 32 | 65.2 | 0.76 | | LOUIBR Bowces ce cccsccccelecrccclecees loosens | $.36 0.5 || Frederick .......e+008 «+ | 838 39 | 61.5 | 3.71 
Burlington t....... ...-.| 90 36 65.5 | 0.60 EPREGR cccccccccccccesss 864, 364) 59.34) 3.62 Grantsville...........++. 78 30 | 53.1 | 3.86 
Campbell... .........0000+ 96 34 | 68.1 | 2.93 | Marrow bonet..........+ 87 36 61.0 | 2.47 Greatfalls *® ........000 83 46 | 68.1) 5.42 
COUT .... ccccccccescese Ww 31 | 61.4 | 1.738 | Maysville .. .........6 « KN 35 | 59.8) 5.99 Greenspring Furnace . 84 37 | 60.3) 5.10 
Colbemdas Ff occcce-cescces SM 36 | 64.2) 2.60 | Middlesborot ........... 87 37 | «59.8 | 6.04 aa Saat epeenangens S4 42 | 62.0 | 4.30 
Coolidge t «.....00-+0e00- 96 37 | 65.3 | 1.80) | Mount Sterlingt ........ 84 36 59.6) 4.7 T. TOWEL T. 0... ce eceee eens 84 41 | 60.1) 5.79 
Cunningham t .........+- 96 35 64.8 | 2.04 Owensborot...........+- 87 41 | 60.2) 2.19 Johns Hopkins Hospital| 80 42 | 62.5 | 6.34 
Delphos *! 89 64.0 | 1.75 1 OWSREER FE oc ccccscesscese i) 33 | 60.8 | 4.38 ROUGE oss séceccsrscoess 82 37 61.3 | 5.62 
DEB 602s cccccccccsccccleccccsiescace! coves | 1.95 | Paducah Gt........cceeee | seesceleceeeeleecess | 2.60 McDonoghé .. ........+- 81 44 | 67.1 |.......! 
Dresden *! 59.9 | 0.69 | Paducahdt... 90 40 | 65.8 | 2.53 Mardela Springst....... 82 41 | 62.5 | 3.79 
Elgin *!......0+e-eeeeeees 65.8 | 2.26 | Pilot Oak.......ccccevccssloccecs[evece-|occece |} 1.2 Mount St. Marys Coll.t.| 81 41 | 60.6 | 5.97 | 
Ellinwood ¢ .........6++- 89 37 (63.4) 2.71 | Pleasure Ridge Parkt.. % 38 | 50.6 | 3.58 New Market............. 83 40 | 61.4) 5.31 
Emporia ¢ .........-+000+ 85 36 | 65.0) 1.50 | Richmond ¢ .........++-- 88 34 | 60.5) 3.42) T. Pocomoke City.......... 86 43 | 65.5 3.07 
Englewood t...........+- | 91 40 66.0) 3.26) Russellville t...........- s9 37 | 638.4 1.59 Port Deposit ........... | §1 42 | 61.3 | 5.16 
BGPORAS. 00.00 cccccccsccleccccslesecesloccecs | 1.49 | St. John t.... 2... eeeee 87 38 | 59.1 | 3.39 Princess Anne..... .... 82 | 387 | 61.1) 3.12 
Eureka Rancht......... 90 32. 63.6) 1.15) Sandyhook ...... 2006. ssslecsees|soees lebanttin | 4.37 0.1 || Sharpsburg.............. 83 89 | 60.1 | 5.25 
Fall River. ........+....+ 90 39) 64.8 | 3.20 | Shelbyvillet............- 91 37 | 60.8 | 4.45 Smitbsburg peeeseccececes | 80 39 | 60.6 5.52 
Fort Riley t ........-+++- 90 37 | «64.3 | 3.09 | Southfork ® ......cccccsce|eccces[ecees 58.2) 5.58 ae | 81 44 | 62.4 2.41 | 
Fort Scottt. ......6.055. 87 39 | 64.0 | 2.85 | Williamsburgt.......... 87 40 63.5 | 4.40 Sunnyside ............+++ vi 28 | 51.4 5.838 6.0 
Frankfort .......... +++ 9 39 66.1) 4.34 | Louisiana. Taneytown t ............ | 85) 40/ 61.5) 7.34 
Garden Cityt.... © «...- 92 38 67.0) 0.61 | BROOUEED cecvcascccscve 90 5O | 73.2 | 1.75 4 Se | 81 41 | 61.6 | 5.36 
GORGE cvcccocccccccccccloccccslescsesioccess 0.85 Alexandriat 91 45 | 70.8 | 5.29 Western Port ........... 86 34 | 59.0) 3.80 
Gibson *° 4 31 | 60.6 | 3.04 Amitet ......0-eees 91 50) 71.8 | 4.44 Westminster ............ 84 41 | 61.6 6.68 
Goodland --| 96 35° 64.3 1.01 Bastrop t......... 89 46 | 69.8 3.00 Woodstock.............. 2 43 | 61.3 6.64 
GE ho vccecccsessecess 9 %@ @2.7) 3.53) Baton Rouge cenenenes 90 49 | 72.4) 4.57 Massachusetts. | 
Grainfield* ®.........+.+- 82 38 61.5 1.50) Calhoun ... ...-....000- 91 51 | 70.8) 2.70 Amberst...... oo. ccccees 81 32 | 57.0 | 4.2 
Grenola ........eseseees XS 37 64.5) 1.56 | Cheneyville t.. Seeseucenees 91 2 | 70.4 | 3.97 Bluehill (summit) a & 35 | 55.6 | 4.38 
atetend ......ccssce.ces 84 36) 61.0) 3.09 | CRIIET Nixes scsevapseene 92 | 44/ 72.2] 1.27 Cambridge @ ......... = 36 | 58.2) 3.78 | 
MAGS? cccccvccccceseccces 80 38 | 58.8 | 1.65 | CONE, savcceaur ants 91 44 | 72.2 | 3.27 Chestnut Hill............ 80 36 | 58.4) 4.40) 
Horton ....66 cece eeeeee 89 37 63.4 2.90 | Donaldsonvillet ........ 95 50 | 75.6) 1.10 Concordt ... .s.eee eens 82 31 | 56.5) 4.39 | 
Hutchinsont ............ 8 39 64.8) 2.98 | REMIT nsscanendcnsenas 89 48 | 70.8| 0.90 Fallriver ........++.000++ 7%6| 36|57.2| 4.10| 
Independencet .......-- 4 40 66.7 | 1-23 | BENS Pec cccecicovccccess | $9! 580| 71.8] 2.00 Fitchburg 0 ........ e006 | 81 36 | 56.9) 4.41 
Lakin ¢ .....-seeeeeeeeees 96 334 66.3%) 0.01 | Farmerville .........+++- 89 48 | 70.2) 3.74 Framingham ............ 83 35 | 60.2) 4.46 
LAWTENCE «2... 6.6 eens SN 38 | 63.3 | 2.26 | Franklin t..........+++++ 92 52 | 73.9 | 4.23 GrOton. ..cccecceeeeeeeves | & 81 | 56.4 4.78 
ST nccwscesenest sesees | 9 36 | 64.4) 2.25 Grand Coteau .......... 87 51 | 72.8 2.45 Hyannis*t!............+ ee. 45 | 58.9 | 2.89 
LAMB cece ccccccccccccccecslecces looceceloccecs 2.72 Hammond............++- 91 46 | 68.5) 4.72 LAWTONCE «1.66600 eeeeeee | 85 3458.3) 4.84 | 
Macksville ......---+ +++ 86-85 2.6 | 38.17 RMN ideas sichinnnine te 89 «46 | 72.6) 0.15 SGM sciusntdéinesececcass | 84] 84/57.8| 4.34] 
McPherson .......-+++++ Ww 34 | 62.8 2.92 | Jeanerette ......... s+: 92 46 | 73.7 | 2.46 LOWE] Go. eeeecceeeseees 78 34 | 58.1) 4.94 
Manhattan d.........++++ M4 37 | 65.1 2.30 Lafayette t..........00+. 92, 48 | 73.4) 2.93 Middleboro.........++++. 79 | 34) 56.2) 4.19) 
Manhattanc...........+- | @ 33 | 63.4 2.43 | Lake Charlest | 89 5472.6 | 1.98 Monson.......... you ae 30 | 58.2) 5.15 | 
is ceksaen esas | 92) 84/| 65.8| 3.50] Lake Providence........ | 88| 49 | 68.8| 0.54 New Bedford a oe 38 | 55.8) 6.07 | 
Meade t.......seseeceeess 92 43 | 68.0 3.77 | LAWTFENCE ..0..02es00000-) 89 53 | 72.5] 2.7 Plttaela 2.22000 cceecces | @ 33 | 55.8 | 3.66 | 
Medicine Lodget....... | 387 | 66.4) 2.5% Liberty Hill ............. | 4 43 71.2 | 2.49 Springfield Armory ..... | 8% 30 | 56.0) 4.70 | 
Minneapolist...........| 98 30 | 63.0) 2.84 | Mansfield ¢ .........+ +++. | 89) 44) 70.0) 3.87 Taunton d ... «..seeseees | 81} 37 | 56.8) 5.10 
Morantownt .........+++ | 87| 285 /| 68.8] 2.97] SR Sererere 92 55 73.6) 3.90 Wakefield ..........-.+.- 78 | 35 | 57.7) 5.66 
Morton t.....cccccceccess 90 41 | 66.2) 1.67 PRIREEM 0.062 ccccccvceceves 93 46 | 72.6! 1.46 Westborot .........0005- 85 2850.2) 4.04) 
Mounthope *! ......+.05+ | & 50 | 64.2) 3.18 | MONToet ......sseeee sees! 91 51 | 72.0) 1.7% Worcesterd .........006. 80 39 | 57.8 | 4.52) 
a err fo ee | 1.45 | Montgomery ..........-- | 96°, 45¢| 78.2¢) 0.72 Michigan. 
NOWtOR «0.20000 ccs ceees | 86| 87 /| 68.2| 5.02 | | New Iberia ..............! 9 | 51 | 73.0) 0.75 Deco ccictntnninncess | 79) 34| 55.4) 8.41 | 
NOPCOR cc cece cs ccce ccece | 9 31 | 61.2 | 0.58 , Oakridge t...........+++- | 96 44 | 70.3) 1.35 AllOGAN.. 2000 cccccccscees 82 30 | 54.0 3.00 | 
Norwich tf 914, 40¢| 63.74) 2.7 Oberlin | 91 47 | 71.4) 1.40 ALMRB..0cccccccccescccceses 81 30 | 53.8 2.68) 
Oberlin t .....eccee sees [escesslececeeleceees 0.28 Opelousas t 91; 45 | 68.8) 3.25 Ann Arbor......6+.eeeeee 81 34/1 55.0 4.74) 
Di Micssicvcuscsscexecst SO 36 64.1) 1.75 | Oxford t 87 44 | 69.0) 2.29 AIRE cecaccvenceccscies 80 31 | 54.4 5.68 
Osage Cityt ........+6+++ |} 91 37 | 64.0 | 2.71 | Paincourtville t......... | 98 | 7 | 73.6) 0.8 Badaxet .....-.eeeeeeeee 81 $1 | 52.8 | 4.97 
OBWOBO.. 06 cece ee eres oe | 91 39 | 66.8 | 1.24 oo eens? SEES | 88) 48) 70.4) 2.36 Baldwin ......... 83 26 | 51.4| 2.52) P. 
OttaWA . ones cccccececees 90 85) 62.8) 8.24) =| Ra@ym@ .....--eeeeeeeee os | 46 | 73.1 2.91 Ball Mountain 76 $3 | 58.0) 4.774 
Phillipsburg .........+- 92 30 61.4 0.18) oe & anid Seen needdens | 9 42 69.4 0.88 DAFOED vccccccccseccccces 85 25 | 46.8 | 2.54 | ?. 
Pleasant Dale........--- 90 34 | 62.8 | 3.20) Reston codec sccsecccscese | 89 51 | 71.4| 2.04 Battlecreek ....«......- 82 83 | 55.5 | 2.85 | 
DD Riascaseste: eseedans 92 31 | 65.2/ 3.90 | Schriever .........0+000. | 98| 44/724] 8.32 Gr CUED 00s s0csccenses: Se Re 3.05 | 
MeO SSS ..cccccccccoces 87 39 | 68.6) 1.81 | Shellbeach ...........+.. 90 62 | 75.6 | 4.08 Benton Harbor *........ S44 34 | 4.7) 0.11 
ee eee 89 33 64.2 | 0.49) Southern Universityt...| 85 50 70.2) 0.50 Benzonia ......+-eeee 00s 82 29 | 53.0 | 2.60; T. 
SNOT satas stecebe vbbso% 92 30 | 68.9) 1.54 | Sugar Ex. Stationt...... 88} 51 | 73.0] 1.11 DAE o92.0000 os pvervenieee 81| 30/| 52.7 | 4.34] 
BOGOR? coccccce cvecccees 87 39 | 64.7 | 1.84 | Sugartown t...........+. | $89 49 | 72.6] 1.97 Berrien Springs ......... M4 338 | 58.8 | 2.87) T. 
BOMOCA 22.0.2 ccccscccoeee 91 35 | 62.1 | 2.98 | Thibodeaux ............-)..00+- lassenie lesecs 3.07 Big Rapids ...... eecccees 80 30 | 52.2) 2.02 | 
TOPONLO 2.2... sccccscccees 90 35 64.0) 1.23 | WE vdescccevscvecsss &S 55 | 72.7] 0.65 Birmingham............. 81 30 | 55.9 | 4.78 | 
Ulyssest..... ... eee eens 91!) = 42¢ 65.2°| 1.73 | Wallace... 89 50) 73.2) 0.61 Bois Blanc *™.......... 71 21 | 47.1 («+ woes 
Wallace®!..........s0++ Ww 38 | $5.9 | 0.49 | Whitehall O44 44 | 72.0; 3.68 DO. sinks socncrcevedsss 80 26/ 49.3) 3.68) 0.5 
Wamego*®! .........5 «s: 92 42 | 63.9 | 2.00 | White Sulphur Springs .| 98 48 | 72.2| 2.87 Calumet ....cececeeeceees 78 29) 47.7 | 3.67; 2.0 
Wellington *! ........... 86 38 | 65.5) 0.65 | ‘aine. Camden .....-..005 80 82 | 54.0 | 3.10 | 
Yates Center..........- 90 33 | 64.0! 1.31 Bar Harbor.......... eoes| 78 30 50.4 | 6.36 Carsonville........+.++++ 89¢; 32) 53.9° 4.79 
Kentucky Belfast *%........00000.: | 67 39 | 51.3) 5.02 Charlevoix .......0+.005+ 76 33 | 51.2 | 2.25 
Alphat ... ....sseeeeeees 90 40 62.8 | 2.35 | Commish ?? ....0..cccccvee ZZ. 38 | 53.6) 6.66 Cheboygan .........++++. 79 | 31) 49.1) 3.25 
Ashland ........0..60055 88 35° 61.0 | 4.20) T. Patrol ...cccccccccccces | % 29 53.6) 4.47 CHINO ..ccccccccscvccess &2 33 | 55.5 | 3.50 
Bardstown t............. 9! 37 60.4! 3.47 | in ci osiied ins | F 22 50.1) 7.38 Cold Water..........+++- 80| 33 | 54.9/| 5.30 
Blandvillet ..........+.- 84 36 | 68.2)| 1.97 | Fort Fairfield........... 75 27 | 51.2); 3.80 East Tawas .......+.«++ 76 32 | 50.6 | 3.29 
Bowling Green a*!...... 86 38 | 60.2) 2.7 Gardiner ....ccsccccccces 76 | 384/ 55.8| 5.94 ee rrr 81 34 | 54.5 3.76 
Bowling Green ?dt....... 87 41 | 62.9) 2.43 | OS ae 80! 30 | 49.0) 3.96 Escanaba t .......--+05+: 71) 31 / 48.9) 1.92) T. 
ET FTE HAI. Sess |} 3.18 | RAD oc ceseusiscevesel 76| 387 | 35.6] 5.25 DUNNE Agueccoces. caxas 79 34 | 53.4) 3.08 
Caddo t.......+. M4 32 | 60.4| 4.47| 2.0 || Mayfield................. | % 27 | 51.0; 5.04) T. Fitchburg ..... eccccecces 80 $2 | 53.2) 3.85 
Canton * t!....... ce eeeees 87 45 64.1 2.83 | North Bridgton ......... 7 | 32) 54.8) 5.47) T. BUMS. 0 c0ccs cccccnvcccccss 81 32 | 52.5 | 3.65 
> SEbepgeeeapeseens 89 | 34/59.7| 5.00| T. || Orono....... .......0000. | 6) 39 /58.0| 4.49 Gladwin.........s.c000-+ 75 | 31/|52.7| 3.30 
Carrollton t ......... ++. 88 87 | 68.7) 3.10; T. Maryland, Grand Rapids d ......... 80 33 | 55.4 1.66 
Catlettsburg ¢ ........6./.eces+/eeeeee| scenes | 4.97 | 0.7 | Annapolis .........-...+. | 80} 42) 64.1) 6.67 GE cdudacivecvas o<a¥s 82| 34/55.9/| 2.83 
Earlington ............+. 8 | 39 63.4) 1.7 Bachmans Valley ....... 80| 36) 59.0] 7.52 Grayling. ........ss+0++ 81| 28 /| 49.8| 2.63) T. 
Edmontont ..........+++ S4 40 | 61.2) 1.88 | Boettcherville?.......... PER FEM 57.6 | 4.60 | || HAMmOver .......seseeeees sO) 33 | 4.4 4.28 | 
EMS0P......ceeeesceereees 86 41 62.0 | 2.08 | | Charlotte Hall t........- | 85 | 42) 63.6) 4.69 | |) Harrison ......seceeeeeee 77 | 30) 50.4) 2.38 | 
Eubankt. .....50065 « 88 | 35 | 60.0) 3.89 | || Cherryfieldst? .......... bsstunalsontan | 61.5 | 2.83 Harrisville ..........+++ 7 82 | 48.2) 4.67 
Palmoath t ......cccccccclecceesleccees be sores 5.51; T. | Chestertownf........... | 7) 45) 61.3) 4.71 BASE once rsccesscecceseces 84| 30/52.1) 1.81] T. 
Fords Ferryt ....... «. SY 36 | 63.2) 1.75) | Collegepark ..........+++ 81 39 | 60.1 | 7.45 Hastings .........e00eees 78 81 | 55.2 2.58 | 
Frankfort t.........+ +++ 89 87 | 61.0) 3.71) Cumberland }........... | 84) 45/ 62.9) 3.47 Hayes « eeeese cscs seveces 87 | 31 | 58.8) 4.09 | 
Franklin t............++. 83 39 | 62.4) 1.30) Darlington t | 88| 42/ 61.2) 5.47 Hesperia . .... .....eees 83 | 27 | 53.6) 1.74) 
Georgetown .........656+ 84 37 | 60.7 |....... DOREOM cocccvcccccccecess 82] 41/50.0) 2.97 Hi Nand RE Tc: ROA tex 3. 64 
Greensburg tf ........... oR 37 | 62.5 | 5.04 Eastont....... 83 43 | 61.9 | 3.32 BRUTIOGORS «0000s cccccscccs 80 33 | 54.2 4.08 
Henderson t......... +++. 91 40 | 63.6 | 2.08 | Ellicott City. 76) 48| ®R.2) 6.73 Holland *™...........++- 78 33 | 5B.4 |. ..ees 
Hopkinsville f........... it) 37 | 62.9 | 2.58 Paliston © ...ccoscscvces 81| 44 | 60.2) 5.92 BOWGE «ccccccccccssceses 80 32 | 54.0 | 2.20 
Leitchfield t............. 9 361 59.8! 3.10 || Plintstone............--. 86! 33 158.31 4.30 Humboldt .........-...-- 80 24) 47.4) 2.32) T. 
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Stations. 


Michigan—Cont'd. 


BOD cscesccccceccccecces 
Iron River... ........+.. 
BUGD cccccccccéce seceseces 


DEED ce eiedeqsceceesss 


Manistee ... «1.6.06. sees 
a TTT ITT TTT tte 


eee eee enee 


dian 
Mottrills. . 
Mount Clemens . 
Mount Pleasant b. 


OWOBBO 66 oe cee cnee eoee 


Petoskey ...... s+ eee 
Plymouth ......+6. 0.655 
Point Aux Basques *W,, 
PORE os c00 cccccecccces 
Port Austin..........+06+ 


SETERES 00000 deneds 


Sidnaw . 
Somerset _ ° 


eee eee eens 


South Haven . ads 
Stanto 


Sturgeon Point #1 | ove 


Thomaston ........++++- 
Thornville.. eoeecnel 


Three Rivers . 


White Cloud Siite> ‘wiwes 


Y TREE ceccccccoccece 
ape Minnesota. 


Alexandriat ........6... 
Belleplaine*'............ 


Bird Island 


Blooming Prairiet ...... 


Bonniwell. 


Camp beli peeseceseces ° 


Collegevilie ¢0seee60eee 


Svecmsten MW ebbesce csscee 
Dawson.. 


Fergus 
Glenwood t..........5+ é 
Grand Meadowt ........ 
Lake Olty....:cccc.2000, 
oe eoenes 
Lakeside 


Lake Winnibigoshish if 
Lambert t 


Long Prairiet........... 


Luvernet..... ° 
Mapleplain 


Maplewood *!........... 


snow. 








Rain and melted | 
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SESKENESS ESE RREEEEENeLEReEEE Eso | Minimum. 








36 = CO OG 
SSGARz 


_ 
= 


= 


J23z 
bababaa 


2 
$2 $e $0 Se Ge Se ce ce 


‘SSeksse58 


SASSRLALSLSLeesseesees 


@ 





Prt Goreme ce go tom Ore HOI BO Go 


ERRSRSESSERE EN ENN REESE 
Oem CHROKRODOK Ss caceKraouw 
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Thunder Bay ‘ie 
Traverse City ..........- 
Valiey Center. ......... 
Vandalia ........ceceeees 
pn eeecce ccovececcoss 


SSESSRReeeee seseeeaess 
: : : $0 9° £9 = & & G0 G0 
SESS6SSERESESS AzosIESSs 
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Minnesota—Cont'd. 


ORR eee meee 


Minneapolisat. 
seuncorte City eth. 


New Richland ies. 


u 





CRE RRR ee ee Hee eee 


Sandy Lake Dam! 


- 
— 


Here eee e ee eeeeee 


Zumbrota . aesee eeseetoes 


Agriculturai College.... 
t 


Tee e ee eee eee ee 





Corinth : beibw, $008 ebee ° 


eRe eee eee 


Greenvillea........ 


vack. Springs t. 


Water Valley*t'. 
Ww boro dt 
Windham t .............. 








Temperature. 
(Fahrenheit.) 
e| 8 
aigig 
a & 2 
A | -A a 
° | ° ° 
92*; 28 | 55.4 
91 22 | 57. 
9 | 380 56. 
S5* 25 | M4. 
92 32 | 57. 
wR 30 | 57. 
98 BO | 57. 
83 23 | 49. 
8 | 28 58. 
MH) 4M MM. 
87 33 | «57. 
SS 25 «51.6 
85*| 27 | 53.8 
87 2 56.0 
S6* 18) BOL8 
81 29 | BS. 
86 27 | &2. 
x0 25 | 56. 
78 30 | 53. 
SN 31) 5B. 
See; 2 / 51. 
S4* 30 | 56. 
83 20 «BO. 
79 31 7. 
bd 36 | 56. 
8 | 2 | 55.0 
81 30) «55.6 
S86* 23 «56.4 
96 38 «67. 
bd 47 «(70.2 
92 45 68.8 
90 44 (66.3 
86 52 | 72.4 
8S 52 72.4 
91 40 «67.8 
SS 4 «(69.7 
97 41 71.4 
91 49 70.6 
100 42 70.3 
91 41 «67.0 
7 46 71.0 
92 7 | 72.1 
91 42° 69.2 
ted 44 «(70.8 
91 37 «6066.2 
id 40 «68.0 
89 3 «(70.8 
91 49 70.4 
95 49 74.0 
96 49 71.2 
91; 40) 67.8 
93 44 «68.0 
93 42 69.2 
90 45 68.0 
91 42 71.0 
90 49 | «72.5 
92 41 68.1 
92 40 «68.2 
92 42 71.6 
87 SM 71.4 
91 42 68.9 
92 5O | 72.7 
88 43 «71.4 
96 44 «(69.1 
92 43 «68.0 
92 43 «(69.4 
90 57 | 71.9 
88 52 | 72.3 
90 4 | 72.0 
9 | 4 | 75.0 
9) 46 | 65.7 
89 «44 (69.3 
94 388 | 69.4 
89 48) 71.4 
|) 52) 72.4 
90 | 33 | 65.2 
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snow 

Total depth of 
snow 
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Stations. 


Missouri—Cont'd. 


Edgehill *® ............ 
Eightmile*!........... 
PT Ponicheecveeees . 
PEED bc00 cesccceseece 
Emma ®3 .......ccscees 
re 


Fayette...... 


ES Se aes See 
Gallatin*! seeeee| 88 38 | 62 
pe ted seceneevoceses | 85 37 | 62 
Gordonville ®3...........|..0.- 44 59 
cdndvsiechieatenda eR Ass sane 
DEI aascccceseesss | 91 37 | 63. 
Harrisonvillet ........ 36 | 62 
SEED Scece veces seve 87 37 | 68 
PINT cuncasdateace let ovrleaseeclacesss 
SD csadedacdooes oc | 88 38 | 62 
Houstonia ......... 0655+ lscacvclecsuceheenss 
DIE césctidccees (ewaeees indécculesteesiecssss 
POMBE F cccccccccccece ° ST 30 «60. 
Jefferson City t........ 90 42 63.5 
PE eccocceceeecocces &5 35 | 61. 
Lamart......... scncsocess §=@& 38 (64.6 
BAOROD 6 ccccesscteseces EE EE SRE 
Lebanon. ......seeeee- 86 40. 63 
Nile as bs fobs | 88) 39 / 63. 
LADSSCY ccccccccsccccces bi] 38 «62 
McCune *t!............ 85 41 60 
PE acccsavenessteselséeneslecsaneleesoes 
Marblehill.... ........ | 8 30 (60.6 
Marshallt...... . poles | 90 35 «63 
Maryville.............. 85 35 (60.4 
MORIOOF « cccccssccccecs 86 36 «6 
Mine La Mottet | 88 34 OY 
ee al s | 86 37 | 62. 
Montreal *!............ M4 44 «(61 


Mount Vernon ........ 



















Temperature. 
(Fahrenheit.) 
r=] ° 
s | &§ 
Ee 
ae); & $ 
= | & a 
- °o } °o 
tas 40 59.4 
| 86 44 64.6 
38 | 61.3 
o2"/ 43 | 62.3 
wo 36 «61.8 
eeecece 46 ®.8 





FOOOGMO cccccccccces cece 85 32 62 
Nevada ®!........... ee 85 43 «65 
New Haven*!......... 85 4 «65 
New Madrid........... 80 40 61 
New spoons ° in — S4 4 65 
Oakfield earns 85 41 63 
Oakmound . SE A Saree 
Oakridge ** «........006. leesees 43 «60. 
SE Gads ebicedunaheses | 86 38 | 62. 
GOGO Se vccsccccescces | 85 39 68. 
Oregon b*!.......6e00s | 85| 41/| 62. 
Osceolat ......ceescceces botites sleowsanlecsace 
Palmyra *®.........+. «+ | 86 40 63. 
Phillipsburg s.r | 92) 42/ 62. 
Pickering **.........+. wedses 88 58. 
Platte River**........ |} 86 44°) 61. 
Poplar Bluff........... | 90« 39> 63. 
PUNE nesses .ecececces 81 2 Bb. 
Princeton........... cooscel  @& 35 «60. 
Rhineland ..... ... 85 37 | 62. 
Richmond ...... evteese 85 40 #2. 
PEED écdseccce eseesees Pr EE ee ae 
St. Charles . --| 8&8 38 61. 
St. James*:. © wsebeoenceathcnees 44° O59. 
BE. SOG Pe cc cccccesccceloccccclecececloocses 
t. Louis......... ences 85 38 | 60. 
Sarcoxie *3 .......cccccccleccess 36 «61. 
RD Sk bs ve ccccvcesee 86 38 | 62. 
Seymour *!............ MN 38 61. 
Shelbina........ GE ENE ee Sea 
Sikeston...... .« pee seve 87 39 | 64.2 
Stelladat.............- 88 36 «(62.9 
Sublett ........... pent 86 33 | 60.0 
Taneyville ...... cecces 87 40 60.7 
—* cocccecece 89 33° 63.6 
WE ossekccccesscesces | 86) 35 | 63.0 
WE Go cccesescecccccloceccelsenceslescece 
Warrenton ............ | 87/| 936) 61 
Wheatland ........... eeaheitedelacnion SP 
Willow Springs éséesee 38 | 62.0 
Zeitonia *!..........6 36 | 63.1 
‘ontana | 
Augustat........ 28 | 62.5 
Ener t aducnsedes 36 | 62.2 
Billingst .........+. cows 36 «61.8 
Boulder .......... eeedece 30 | (57.4 
Bozeman t.........+.++++ 29 | 57.6 
pepemen Buper. Stat’ n.| 81| 30 | 58.3 | 
Buttet ......ccccceceesss| 82) 30) 56.6 
So 6c6s cacasacecs 78; 2) 53.2 
Chinook ¢...... 6.05.06. 96 33 | 65.5 
Choteau t........+..0+ 9 | 27 | 59.8 
Columbia ehacsense 86) 28 | 59.0 
Deer Lodge..... .... ecvcl SP focsens lociewet 
Ekalaka ..........0+ 88 30 | 59.3 
| Fort Benton............ ge 36 | 64.0 
' Fort Custert........ 91! 361! 64.0 
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snow. 
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MONTHLY WEATHER REVIEW. 





Stations. 


Montana—Cont'd. 
Fort Keoght ......++«++- 
Fort Logant «.+..+.+5.- 
Fort Missoula.....-.++-- 


Glasgow 
Glendive t 
Greatfalls t 
Harlemt 
ant 

alispell 
Kipp? 


Lewistown .....++-++.e+- 


Livingston t 
Manhattan {. 
Martinsdalet 
Marysville t 
Monarch 
Poplart 
Radersburg 


St. Ignatius Missiont... 
St. Pauls ¢....cccce cccess 


Troy.. 


SEES cocece cccdscvecsces 


Virginia Cityt 
Wibaux t 


Agee*! 
Albion 
Alliance *! 
Ansley t 
Arapaho *! 
Arborville*! 
Arcadia 
Ashland at. 


Ashland /*!...... 


Ashton 
Auburn *t! 
Aurora*! 
Bassett 
Beatrice t 
Beaver Cityt 
Benedict 
Benkelman 
Bluehill*! 
Brokenbow 
Burchard 
Burwell 
Callaway t .. 
Camp Clarke 
Central City 
Chester *! 
Columbus t 
Cornlea 
Creighton t 
Crete 
Culbertson 
Curtisa 
David City *t' 
Divide 
Dunning*'! 


Se poe ee Jes sees 


Ewing t 
Fairbury t 
Fairmont t 
Fort Robinson 
Franklin 

Fremont t 


Geringt 
Gothenburg 


Grand Islanda*!. 


Grand Island } 
Greele 
Haigler*! 
Hartington t 
Harvard *! 
Hastings *! 
Hayes Center 
Ha 
Hebront 


NON nnkd660snccceccelececesleneese 


Holdrege >} *! 


Imperial a ft ....... ..... 
Indianola (near) *! 


Kearney **...... 


Kimball t 
Kirkwood * ! 
Lexington t 
Lincoln} t 
Lincoln d 


PORTE 








Minimum. 














ROnS 
oo 


a 


Terre eee eee eee 


Dem wEoOme? 


= 
a 


eee eee eee ee eeeeee 





eee eee ee eee eee 





Henne Hee eee eee we eeee 
eee ee eee eee 
Cee eee eeeeeee 


Springs.........000+ 


oe 


eee ee eee ee eee 
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II.— Meteorological record of voluntary and other cooperating observers—Continued. 


Precipita- _ Temperature. Precipita- 
tion. (Fabrenheit.) | tion. 
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ee ee 
3 3 3 ro} 
Lv P| | = 
8 = Stations. =i Be | 3 . Stations. ' 
so E cry 4 E =| 4 cy 4 s : 
32 5 7) | 
aa a | 3 as g 5 3 
an a (=| | g S ed ~~ * E 8 ; 
si% slalgig |% a/a/¢ 
3 ° os — o = } a — o 
fo = tal | A | A Se |e al | = a 
Ins. | Ins Nebraska—Cont'd. | ° ° ° Ins. | Ins Nevada—Cont'd. ° | © 
0.35 LOUDG 20.00 ccccvccscscees | svcesleccecs|ocsese 0.58 Los Vegas £.......+++ coos) 87 | 68.2 
1.22 ENE OF ov annnscoecessens | 88 2859.5 0.65 Lovelock *? ......csse00s 66.8 
1.09 LARS ® 4? .cccccccecceses 91 33 O94 1.34 DEE 63404469 2008680000 86 56.4 
0.18 BMBesesac-ccccsscccanns, 3 32 59.0] 1.2 MEIGS ccccsscceteese-s ose 82 b8.4 
0.95 | Pt a ccccacdccanecs 88; 46 65.8) 0.11 MEL] CRE yO? ..cccccce cvce 64.4 
0.95 actin a veunue dbenee |seesseleeenee eoseee 2.25 | Monitor Mill 53.8 
seses : BOS, oo ccks ivcvccce 85 28 56.8) 1.25 OBCOONB...000cccccccsees 60.1 
1.10 Madrid*®........... ....| 9 | 35 61.6 | 0.88 Palisade *! 61.7 
0.34 ONO sc ascasceocesee ee EE ae 2.48 ae 56.6 
1.00 Minden @*?......ccceeee: 91) 34 60.8) 2.11 SN wisive decks snvies | 60.6 
0.84 | 1.0 || Mindom D ........ccccccccfeccccelscescelercoe 2.50 Reno State University . 86 58.4 
0.60) T. MOMTPOC ...... ccccccccccce|sccsccleccces|covece 1,33 Ruby Valley.........+00-|eeseeeleeeees eseees 
1.71 1.0 Nebraska Citya......... 85 | 36° 60.6) 3.24 St. Thomas .........+.++. 74.5 
0.96 | Nebraska C ity bei eeeeee 86; 38 60.8) 3.67 San Antonio............ 63.0 
1.12; T. NOMARS ©9 . ccccccccccese { 2. 2.4 Silver Peak.............. 67.2 
0.66 | MGGRES cccccccccccccvecccs 4. ‘ Sodaville .........+++s00+| 65.0 
0.47 Te | ee 32 L , BONO 2, oséececesoctsel 58.0 
1.50 PN 6 iinenscneesenens : 1. BOOMS Se cacccvccveee oecel 59.6 
sscwe’s North Loup f............|  § . . TUSCAFOTA 20000cccceces 53.2 
1.10 | OT ee : a 59. ‘ BOs 608e v00ese sésccccne | 59.6 
0.52 | Ee indian ted ccsccces 90 | 5 > . WE Sxrentnaeeeneseeen | 61.1 
1.33 | O'Neill t sas 57. : Wadsworth *!. 64.6 
- et), Seas 4 59. ¥ WOM instead dost cocccctes | | 59.1 
0.85 a aa | ’ New Hampshire. 
0.90 GET sihiniecntcescsxses , Bethlehem ............+- | 53.4 
Palmer > CORBUEE occcccccccccescce | 84 | 57.2 
2.31 Plattsmouthat 2. EOE 6000:0,08%%06 e000 | 85 | 55.0 
2.69 | Ravennaa q ‘ GERTDERF ccccceccocesesee | 25 | 54.0 
2.52 | Ravenna b*! ............ ; & . : HANOVE ......scccceees. | 28 | 54.0 
1.54 OS eee : BOGS ecccccccccsecsccess 26 | 55.6 
2.50 Redcloud 6 *'............ a ‘ Lancaster ..........s0s0. | 26 | 53.8 
3.02 | Republican *!........... .6 . DEE, 6c0es cenvecceves 28 | 58.0 
1.25 | TT nth dev wedecemusdaes BD. .f FOOTE 0 cnec cesecccocecel 30 | 55.6 
2.12 hee ° ’ North Conway .......... 28 | 55.0 
2.41 Bes FOE bees cccce pee ° a Peterboro . 24 | 55.8 
0.48 | Salem *!......... Plymouth . 28 | 55.4 
5.26 | Santee Agency t Sanbornton: 31 | 54.2 
2.09 BORO 5 osn00scccesecsss ’ Stratford ......cscccccece 26 | 55.9 
1.13 | eee ’ WES Min cccescesesece 17 | 51.6 
2.41 | I dicen sétaaa cas 8 New Jersey. 
0.85 | SEE eixsitenibiadaaan 4 8 Ree 41 | 63.8 | 
3.35 Springfield *!............ KS 38 60.8 2.81 Asbury Park ............ 41 | 60.0 
0.25 | SOPIMSVIOW « occcccccccces a3 30 | 62.2) 2.11 BAERORRE .ccccccvcceceses 40 | 61.6 | 
2.40 | a 85 36 | 59.3, 1.27 GID esccccccnccccee 40 | 61.9 
0.37 Stookham ........cccccccleessssteccse levcees 3.60 Beachhaven ‘ ........... 46 | 59.0 
2.50 | se ne | 9) 44 65.8 3.89 DORVEESTS 2.ccccccccccses| 35 | 60.0 
0.60 | ean beesscelcscaccleceses 0.45 DOVOEET? coccccccescocces 40 | 62.5 
0.30 Stromeburg ....... ..ccccjocsess lL veaassieaceus 2.57 Billingsport Pe ceneeuhecs 49 | 61.8 
0.85 | Superior*®......... ee 40 | 63.2) 1.71 Blairstown ... sees 36 | 60.2 
1.75 | SULEOM. .occce cscs cosee [oeeeeelecccccleccoes 2.12 BOGREGR c ccccecccceccccee 88 | 60.0 
1.93 | OPER RN ee 2.45 Bridgeton . .........+0+. 46 | 64.1 
1.12 Tecumseh bt ............ 92 31 | 59.3 | 7.09 COMBGOM cccccccccscecs eco} 43 | 61.7 
2.69 | Ec nkies xicivenses 90; 33 59.6) 0.61 Cape May .......sseseeee 42 | 59.8 
0.65 | BRO” v.nccevecstens 90} 82) 62.2) 0.90 Cape May C. H.t........ 42 | 60.3 
1.69 :.  , aSS 87 | 34 60.6) 4.01 Charlotteburg........... 57.0 
0.75 | Valentine f..........000. 88 26 59.4 | 3.71 CROGEEE csccs coccccccess 57.8 
0.43 | | VREDOROEES occces ccccccedtsesesloccscclesccce 2.52 Gs ovine 000000.006000 61,2 
2.65 Wael ...cccccccccces 86) 381 58.4) 1.51 College Farm t .......... 61.3 
0.61 | Waltnce *!....cccccccesecs 90} 50 63.2) Deckertown...........+- 59.5 
0.34 | WED Sick ccocence cs coohteteedliseguatennebh | 2.76 | OO er 59.0 
4.00 | Weeping Water*!. ..... 88; 34/ 58.2) 0.45) Egg Harbor City...... . 60.6 
4.44 WOSEPOENE? 0.066 csseee 87 | 32) 59.6) 1.47 Egg Island .............. 
0.56 Whitman. ....... cccceee [eoesetleceese|eeees 1.13 | Elizabetht ..... ee 62.3 
2.07 | WE ekccvunnsnecnice 88 | 43 | 65.2) 1.86 | Englewood ..........++. 59.2 
0.30 | Willard .......cccccccccceleresse|eccccelecsees 0.18 | Franklin Furnace.......| 58.2 
3.65 Wilsonville*!....... coos] 92] 82) 61.8) 1.26] Freehold ............++++! 1 | 60.9 
2.06 Wisner ............. ed |occcceleccees | 2.82 | Friesburg «........+s++«+ levees. ee 
0.65 | WOGKIRWE c008s - cecccce.|eecteclescces|occece 2.13 | Gillette ..... peed omteined 59.0 
1.13 YORK S! ..cccccccccsccccce 88; 40 60.8) 2.24 Hammonton. .......++++- . 
0.86 | Nevada. | Hanover...... pucece ‘ene 59.0 
2.61 | AUBIN... 2. 0000000 veccese 84) 29 | 53.6) 0.61 | ewe eecesece coves! 62.8 
1.64 | Battle Mountain *!...... 93 | 36 58.8) 0.35 miaystown.... .... cove] 62.5 
1.79 | Beowawe *! 9% | 40 53.8) 0.00) Junction . ...... cess vee leceees 
0.55 | Candelaria ¢ 89 32 | 62.7) 0.55 | Lambertville ...... oe 83 60.8 
1.68 | Cth cénncisiact cons ow 30 | 60.0 | 0.10 Moorestown ....... | = 61.4 
1.59 | Carson City..... ...... | 86 | 2% | 59.3) 0.20) Newarka....... ot 61.9 
1.90 Cloverdale *!... ........) 87) 50 | 64.1 1.16 | Newark Dt ......eeeeeeee 84 61.7 
1.62 | Clover Valley............ See PERSE, Meer! | 0.18 | New Brunswicka.......| 85 62.8 
0.98 Cranes Ranch...........|++++: |oveseslsccees } 1.11] New Brunswick d....... | 81 59.3 
3.06 | Darrough Ranch ........)++++«« aS PERESD 0.33 | ee Rae 80 | 59.1 
2.82 | Downeyville ..........+. 9) § 7-3 | 0.53 | Ocean City ........0506. | 58.6 
0.37 Duckwater... .....0.+. g2 30 | 60.2) 0.77 | Oceanle ......eeeeeeevere 81 63.8 
2.27 | BOTS . ccces covescccsves 88 34 | «57.2 7 | PAteTSON ....60ceereeeese 86 62.4 
8.27 | Elko (near)........ eoee-| 96) 24 | 58.3 . Perth Amboy........+.-- 85 61.0 
2.36 1 ee 8 | 18 3.6) 1.35) Plainfield........ acsesoce 83 60.6 
2.80 Empire Ranch........... 94 | 35 | 64.2) 1.31 RANCOCAS.....65 se eee eee 
1.95 Fenelon *! ... 2... .ss0es 85 2 56.0) 0.35 | Readington *® .........+ e} 64.8 
0.74 Golconda *!.. 92 48 64.6 0.15 Rivervale ....... 66+ see 57.8 
1,18 Halleck*!.... si 3456.8 1.00 Roseland ......... ° 59.2 
1.76 Hamilton.........00000+: 86) 15) 53.0) 0.96 | Sergeantsville.........-- 59.4 | 
3.86 | Hawthorne @*°....... o..| 88 47 | 66.4 0.23 | Somerville ........+.0+++ 61.4 | 
1.50 | Hawthorne d.......... ‘a 34 | 64.0) 0.23 South Orange ........... 60.7 
0.30 Hot Springs *!........... 93 BO | 69.1 0.05 Staffordville ..........60)eee8 + 
2.94 Humboldt*!............. 91 | 40 | 63.5 0.40 | Toms River ...........+- 36 | 60.0 
2.43 Keysers Springs.........|++++- See eect | 0.50 | SUNIL hocescensesseecir 44 | 64.5 
3.38 Lewers Ranch........... 8 | 2858.2) 0.20 | | PRE sesceisssscaseas 41 | 61.8 
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Temperature. 





























Stations. P 
e| § 
5 . 
Bigig 
4\'8/8 
= a ral 
New Jersey—Cont'd. | o | o 9 
Woodbine .............+- 83 | 40) 59.9 | 
New Mewxico. 
BADGES cccessceesoscee sees) 8B] 41) 4.7 
seuuenquet ecsccecece 85 | S 66.2 
$06008 0eg606ege0 once go 4.2 
i, V. V. Ranch ..... 80 | 35 | 56.7 | 
BEGG T 050000602000 ebues 8 | 32] 50.2) 
Bernalillo t..........005+ 2 | 39 | 66.4 
Bluewater t ...... ....+++ “8 | 32 58.6 
Buckmans.........++++- | 73) | 40.8 
Deming ®® ...........0+05 | 96 | 86| 71.3 
East Lasvegast........- 77 | & 57.1 
DT nveidsshee wanes 98 | 46 | 69.8 | 
earner 93 | 40! 66.6 | 
Espanola tf ........6. 005+ | 8) 387 | 0.7 
Fort Bayard............. | 86) 82] 63.6 
Fort Union .... 76 | 38) 53.4 
Fort Wingate 82; 33 50.6) 
ti‘“(‘“‘ | 80) 43) 62.7 
— Springt........ | 86) 38 | 63.8 
eskhbee cous coecccetes 9 | 38 | 69.9 
Gold Hillt...... sia hile | se) 19 | 35.5 | 
DEED? cécee seecsces | 9} 42/ 69.0) 
BREN Geccceccoccccseces |; GO; 2} 45.5 
Las Cruces t..........-+: | | 39 | 69.0 
Lordsburg *® ........65+ 9 | 58 | 75.0 
Los Lamas t.........c eens 86) 06CO8S | 8 
Lower Penasco ..... ... | S| 4 3 
MONCTO F oo ec cccccccccees | 81 20 | 5 
GONG Fic cee cecccesscecces 77 4 55.0) 
Geencesa cacece cecocees 9 | 84/ 64.6 
Puerto de Lunat 89) «641 | 66.6 
Raton to... cece cceeee cess | 88] 82) 52.8) 
DENT «cc eceteedecceses | 4) 44} 71.0 
Roswell ¢........66 sees | | 40) 66.8 
San Marcialt ........... | Wt) 42) 71.4 
Shattucks Ranch... ../ 89) 34) 62.6) 
Springer? ....... 6600000 | & | 31] 59.0 
Valley Ranch..... ...... 7 30 | 55.1 | 
White Oaks ¢..... ...... RS M | 60.8 | 
Winsors Ranch ........ e 73 | 2 | 48.6 
New York 
Addison idiahiktnckiees 90 | 55.5 
ron .... SN etee ae 
BEE Seen cn cvevcscesces 29 | 52.5 
Angelica t. ee 2 | 52.5 
Appleton ...... 666.6500: | 53.7 
—— Scee- cose cseccooces 30 52.2 
BVGR cccoveccccces cosecs 3 30 | 4.7 
Baldwinsville ........... 80 35 | 56.8 
PE neene esestececees no} 85 | 57.9 
Big genes Pres seccdess 7 | 53.8 
Binghamton t .........+. x2 30 | 55.5 | 
EE so coceccoee cvces | 81 25 | 52.8 
Boyds Corners ......... pets clesceselssoce 
DOGGRRUD ooce cece cccccces 7 46 | 61.0 
Canajoharie ... ........ 81 | 82] 57.6 
GREED cewese cocccss esse] 79] 28] 54.4) 
Ge 5606 s0000cesee sees N4 38 | 50.1 
GRcndnss nvcese cccese 79 | 387) 58.8) 
Charlotte * 76 MM 40.3 
CD IND occ cnccetsccooelscsecelossce 
Sy CE sc cose cc ccccloceccclcccecslecoess 
Cooperstown f .......5. | % 33 | 53.6 
OSS Pera 7 27 | 54.1 
De Kalb Junction......./......).... phason: 
DEGEER oo ccce ccccecee ses 80 26 | 54.0 | 
moare Ee Se ae eee 
SEE Donccececes sccece 84 | 33/ 58.6 
Fleming .. ........ 80; 384 /| 56.1 
Fort Niagara t 7% | 38 | 54.8 
Franklinville... coos] TO) 28] 52.8) 
Friendship .............. 81, 27 | 33.7 
ST eociksncccesncelieanns ort bree nd 
Garrattsville ..........-| 78 | 30) 52.6) 
Glens Falls.............. 2 30 | 56.9 | 
Gloversville ....... 6.0005 82 29 | 4.8 
Haaskinsville ..... ......)...... ae Ree 
ee meg Brook...... 83 | 32/ 36.7 
ae * ecece cocecese 79 | 30/| 53.6 
SUSSeSeceoscecs eocee 80 32 | 55.3 
Jamestown. ........... | T7 MM | 4.4 
Kings —  Sieccaeasatee Ripa a Re 
@ George ...... 6.655. 76) 2 | 55.5 
tthe DeBeccccccccesces 78 31 | 64.2 
Lockport ...... 6.6 cee 79 35 | 57.0 
ED scotes etecsesocs 76 28 | 53.2 
BMGs cessce cscsccecese 80 35 | 56.3 
adison Barracks t.....|...... ie Focuses 
Manhatton Beach....... 74; 40| 56.4 
Middletown ............. 75 39 | 58.0 
Mohonk Lake ........... i7 40 | 56.8 
Mount Morris ...........|...... rr ese 
EE « éccccascetecese tinceendloceecs 
New Lisbon ............. 79 23 | 52.0 











(Fahrenheit.) | 


Rain and melted 
snow. 
Total depth of 
snow. 


Maximum. 
Minimum. 
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North Carolina. 
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Tasie IIl.—Meteorological record of voluntary and other cooperating observers—Continued. 


Stations. 


North Dakota—Cout'd. 
PD nccune betes eves 
DROID soccccatenccess 
Pica. seacbhaneceesec 
Churchs Ferry .......... 
Coalharbort .... ...... 
Devils Lakef...........- 
Dickinson f.....cccceeee. 
PL tcducvadeoes bee 
NEN ucecw. weseccsees 
PIT once ceeene sees cece 
PROSE scccccescccccces 
Fort Berthold t.......... 
Fort Yatest 
Gallatin t..... 
Glenullin ..... 


GENTOO ccancesccecccece 
Grand Rapidst.......... 


BEER ccccccccce 000 
Jamestownt ...... 6.0005 
ON rere 


LAPUMOTO Fo oc0s ccc cece 


Dt dikes satneeusekh~s 


I 
Minnewaukon 
OS, area: 


Seat ienenae 


Napoleont ......0...05+ 
GET onsnssccsnse acces 
New England City..... 
DaREaIe® oocccee coos cece 
 , e ere 
POGET ceccces vocsescece 


Universityt 
Valley City +t 


Wahpeton t ..........++- OS 58 
White Earth 90 27 | 50 
I inntecencedocel <évessicoenss 56. 
Willow City............. 90 20 | 54.0 
Woodbridget ..... ..... AS 20 52.3 
Ohio. 

BRIG osocecs csetsccesces NO , 55. 
Annapolis ........-+.++5+ S4 29 | 55.! 
BEREEIE «002606 ccceceeses 79 35 | M4 
Ashtabula...........005. 81 33 | M4 
 caenes cadeccnsecelestcsclsccosuiaseess 
Auburn..... Seeceesssoesels eves SP lecsees 
pen Spuseee ueaden 80 $2 | 55. 
Bellefontaine . 83 30 56 
I ncdes phe Sedinaselss guastestsseucesss 
Benton Ridge........... a) 83 | 57.2 
BOtRORY . cccecccccccceces AN 33 | 59.0 
Bigprairie ...........+++++ 81 32 | 4.8 
DOE ceccccecccoccccscee M4 36 «59.0 
DUORGEEDs ccvccccececcesees 80 33 | 50.8 
Bladensburg .. .... ... 82 30) 54.5 
Bloomingburg .......... 85 32 | 57.6 
Bowling Green ...... onal. & 32 | 55.5 
BUCYPUS 2.2... cccc-ceeeee| 8&8 36 «56.2 
Cambridge ..... 0 «....:- 82 30 55.4 
Camp Dennison. ..... 85 35 59.2 
Canal Dover 83 29 | 55.7 
Canfield ...........++. Seclessaselsosseriacsece 
Cantont....... . eve 82 32 | 55. 
Carrollton. ..cce vos. cece 83 23 55 
Codarville...ce  seccecee Fee Hee) Sars 
Cherryfork ..........0+++ 91 33 | 59. 
Chillicothe t. .........++- a3 35 (OSS. 
Circleville .........++++- &2 34 OSB. 
Clarksville .......000000+ 84} 382/ 57. 
Cleveland @.. ......+.++. &2 ‘ 55. 
Cleveland BD .....66.s005- 81 36 55 
GED Scbscccdcecse cose 854 324 54 
CORROR cc occccccecces eee 86 33 SS. 
Colebrook .......6.0.006+ 80; 380) BS. 
DAytOD @ oo ccceccceeceees 7 32 | 58 
GUNES cvccccccecsces [oceses a ar 
Defiance...... éacecesonss 83 32 55 
DOIAWATC occccccccs cece 83 | 33) 57 
DOMROB .cccccccccccce cvee 81; 32) 56. 
DBPORE « ccccccccceccccces RY 32 | 55. 
TD siabeciadeanssenees 83 | 37 | 55. 
Fairport Harbor *"... 82; 40) 55. 
Fayetteville............. M4 33) s«COS8 
I cncsksceconscctees 8 | 384/ 57.2 
DE d6nn000secccece 7s 3 4.6 
Garrettsville t........... 80 29 | 53.6 
Dis + dunbnd weitere 82 82 56.0 
GOUTEES cevccecccccccceses 82; 31) 56.4 




















Temperature. 


(Fahrenheit.) 


Maximum. 
Minimum 


86 2 mM 
u3 2 1) 
ow 27 | 05 
xu 25 0C«‘d 


eeese Oe Ixkeues 
M4 24 | +57. 
89 23 
93 22 | 57. 
93 30) OS. 
98 244 O68 
96 16 55 
Oe leséaeitne. cma 
80 25 | 52. 
92 20 «53. 
90 23 | 52 
S4 28 | 55. 
S87 21 | 52. 
90 21 | 32.1 
92 22 | 55.9 
wt 2 | 56.2 
ot 27 | 56.7 
05 26 | 57.5 
90 23 «453.0 
HU 23 | 55.2 
95 25 «58.0 
oR 2 54.2 
90 21 55.3 
98 23 | 54.2 
80 26 | 57.2 
87 28 | 57.4 
4 25 | 57.8 
o4 24 7-2 
87 25 | 52 
91 4 
90 | 5S 
93 


mm OMAII SOL 


Precipita- 
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Rain and melted 
snow. 

Total depth of | 
snow. 
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Hackney . ..++ secceeess 


DEED ogc0ns covccvcecces 


Pere eee eee eee eee 


McConnelsville t 





Napoleon...........ese++ 
New Alexandria ........ 
New Comerstown 
New Paris. .....0.ccccces 
New Waterford 
North Lewisburg 
North Royalton 
Ohio State University... 





eee eee ee eee eee 


BD cccccseccssesses 
Sinking Spring t 


Spring Valley ........-. . 


Upper Sandusky 


Van Wert....... peneenene 


BG isida sees ceces: oer 


ere ee eee eee eee 





Tas_e I1.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. 


(Fahrenheit.) 


Maximum. 
Minimum 


eee eee eee eee 


81, 2 58 
Ro 33) COOS 
79 | 33 | 54 
87 32 | 58. 
4 32 OB. 
R2 29 | 56. 
2 33 | 57.0 
4 30 | 56.2 
GP lescscel sesee 
86 33 | 58 
81 30.5 

86 32 | 58 
5 33 7 
83 33 O66 


9.1 

56.6 

81 32 | 55.0 
&2 32 | 55.4 
7 32 | 58.5 
78 26 | 53.6 
80 34 (55.3 
83 32 | 56.2 
81 33 «53.0 
2 20 «5. 
M4 32 | 57.4 
S44 35 (56.6 
83 34 | «57-6 
85 31 | 58.3 


COC OOOOH TOOT EOES go cees eeeses |soeeee 


83 33 | 5.2 
87 33 | 58.9 
80} 29 | 53.3 
M4 35 | 57-2 
NO 31 | 56 

81 32) OM4.6 
83 30 | 56.8 
83 | 35 | 59.0 


83 31 | 54.8 
RS 34 | «57.4 
80 36 «56.4 

57.1 


TORE EEE Cee ee Hee eee eee 


79 32 | 56.2 
85 35 | 59.7 
R2 32 | 56.4 
83 35 | 55.0 
&2 34 | (56.7 
82 31 
83 33 | 56 
88 34 | 60 


78 «81 | «53.4 
83 30 | 55.4 
| 
95 45 | 68.8 
90 49 | 68. 
91 42 | 67. 
86-89 | «66. 
91 39 | «67. 
88 44 | 66, 
85 42 | 65. 
86 43 | 67. 
89 = 45 | 68. 
88 42 | 66. 
89 42 | 67. 
90 | 47 | 68. 
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Precipita- Temperature. Precipita- | Temperature. 
tion. (Fahrenheit.) tion. (Fahrenheit.) 
Se ss ~ 
Sb z |° 
a = 
fe 5 | Be Stations. ; 2 = Stations. : 
30/39 = 8 | 4 = 3 | | 
sa | Va 3 5 fe | Vs = 5 
an oi & g . an —_—@2 Z 8 ‘ 
gig H4ligisgia ig | Bilal? 
oo 5 x & o 3 Ss | m & o 
m = a = a |e = | « a a 
| 
Ins. | Ins. Oklahoma—Cont'd. ° ° ° Ins. | Ine. Pennsylvania—Cont'd. | © | © | ° 
3.10 «T. a, err rorerr ry 0 36 | 65.2) 3.05 Emporium .....e-ee. sees 83 | 33 | 56.8 
2.69 T. Pondcreek t.........++++ 98 40 | 67.4 4.96 Farrandsville .......csesjeccces|eee oe] seve | 
4.37 2.0 Prudencet .........-+«- 92 36 66.2) 8.26 Forksof Neshaminy*!..| 76 50 | 64. 
3.66 T. Sac and Fox Agencyt.. 88 40 | 66.0 3.90 | Franklin.........+ oerceces 82 | 33 | 55. 
4.58 TT. Stillwater t..........++++ RN 41 | 65.4) 4.77 | Proderick .......cccccccs|ssoess |eeseeeleeees 
3.43 Waukomis...........+++- 92 40 | 66.0) 5.38 | Freeport t ...ccccccescces| soves |ovcecslovece 
4.44 Winnview ¢ .........008+ 89 45 | 66.3) 7.42 | Girardville ..........cccclecvess Bae Pre 
3.56 0.5) Woodward ............. 93 40 | 68.4) 3.71 Grampian ......+.seeeee+ 80 | 82 | 55.4 | 
5.01 Oregon. Greensboro t ........++++ 7 82 | 59.0 | 
3.60 B.0 1) MIDST ccuses sosvensese 93 87 | 60.9! 1.07 || Greenville .. ...cceeesss 80 | 31 | 54.3) 
5.06 BFTEOMe 0000005000080 ss) 37 | 65.0 0.30 Hallstead t...... «+++ +0 | 804) 204) 56.24 
2.7 Ashland d...... 6... ce eens 95 32 | 61.2 | 0.84 | Hamburg......+++ «-+++- 82 | 42, 63.0 | 
3.25 AUrora *%......cccecesees 98 45 | 65.4) 0.69 Hollidaysburg . ........ 87 31 | (58.3 | 
3.44 Aurora(near)..........++ 9 81 | 59.1 | 1.07 | HOMOOERIGs 0.0006 60csccvesfescees lesccoclesese 
3.87 BORGO. 20 ccsccccccceces 66 39 | 53.2 0.42 Huntingdon at .......++- 87 | 33 | 58.2 
2.69 Bay City ¢...00cccscccccclecess joccccclecsees 3.40 | Huntingdond...... a er Perse iii 
3.55 Brownsville **...... «.- 0 48 64.2 1,33 Indiana ...... pains stakes 79 | 382) 56.8 
4.2% TT. ROT 0s00ks ccceveceeses &8 21 55.4 » 3 SPWED csnn -cvascesnescuces eee rere leaves 
4.52 Burns (near) *........+.- 87 26 | 56.6 |....... JohnstOwnt......+seeees | 83) 384 | 57.0 | 
3.68 | T. Canyon City. ........+... 95 29 60.2 0.00 Karthaus ....ccccccccccccleccess [ocsecelecese 
5.89 Cascade Locks .......... 92 42 | 62.4 1.33 | GOCE cccccccccces s00eleseses er A saa 
3.90 CB cscscnncceencs 9% 36 | 58.2) 1.09 | Kennett Square......... 80 | 39 60. 
4.20 Dayville t......scccsecees 95*) 3O0*) 62.8") 0.96 | Lancaster * .........0++- | 81) & 56.8 
5.97 Eugene @ t.....cseceecees 91 36 «58.8 | 1.50 | RAOREODD 6600 cccscccdcuvelccdses Jesseselesses 
7.17 Palle City...c-ccccccccccccleceseelsscccele-cove 1.7 Lawrenceville .......... | 82 28 | 57.6 
3.12 Ore 87 TB | GR. |. vasce Lebanon | %6 35 | 59.8 
2.23: T. Forest Grove.........++- o8 34 | 60.8 | 0.52 LOTOFT cccccccescccccesses 78 : 55. 
3.23 Fort Klamath.... ...... S44 2 | 58.7 2.70 | T Lewisburg 80 32 | 58.4 
2.67 GesGRNSl soccccece cesess 80 39 | 56.6 | 1.52 | Lock Havenat | §88 33) (60.7 
2.27 GROMOTE < ccvcscvccecescee 99 20 | 58.4) 2.45 LOGE Bayemb .cccccccese] covsclecsesclecses 
4.48 Government Camp..... 81 23 48.9) 2.88 | 10.0 || Lock No. 4t.....--eee00- |oveees doosesslegson 
2.81 0.5 Grants Pass at...... «.. 97 32 63.0) 0.74 Lreipees Senbakesdoeseces | 81 34 O7..6 
3.95 Happy Valley........... AN 19 | 54.6 | 1.39 BED dcccencccecce sscccclecsses| osenwelseuus 
3.04 Hood River (near) ...... 89 36 | 60.4) 0.81 | Ol ClEY FT 2.0. cccccccccces SS ee lovee 
4.24 BPVENMOOR acess cccccsvvesfececcsleccees|scesse 0.86 | Ottsville....... cece eeeee le coesslesvesclecess 
1.88 0.2. Jacksonville ............ 92 32 60.0 | 0.57 | POPEGES oo ccccccccccccces PPE FAD eres 
1.83 DOMED Shick ceseiecesees 85 20 | 55.6 | 0.46 | | Philadelphia d........ .. 82 44 | 63.0 
2.60 Junction City *®......... Oo 40 | 60.3 | 1.36 Point Pleasant .........-|.+0+++ Jeeeese amen 
4.80 1.0 || Lafayette **....... «+... 98 44 64.3) 1.15 PottstOWN.....-0e-eeeeee | 88 43 | 63.0 
6.28 Lakeview ft ........ s+ KS 25 | 57.8 0.92 Quakertown .......+++++ | 8 36 | 59.4 
3.19 EAE. ncccncnennnenxes 86 39 | 59.4 1.85 PORE ccen sc vcsccoccceleveeesisecess 60 
3.55 | T ESF S® ncccvceccescuces 102 44 | 65.8 0.41 ROMGTDES oscccvccceccovcslevcccsl.cvsesleseve 
4.00 Monmouth *%............ 92 45 | 64.2) 0.90 RENOVOD ..cccescecsscces | 87 85 | 58.9 
4.00| T. | Mount Angel t.......... | 97) 35 | 62.0] 1.48] DS SED saciesscceshnn | wens Te mee Heap 
3.41 D.@ || MORMIGER cccccccccccccceslescacsfocsees moe ee | Saegerstown ........++++ | 8 26 (53.7 
3.62 NOWPOTt 2.22 cccccccccees | 88 38 | 53.2) 2.29 | St. Marys.....ccceees ve | ) 31 | 53. 
8.21 T. Pendleton ....cccscoeces 103 29 | 63.5 | 1.21 Salem Corners.........-. | V7 39 | 55. 
3.53 2.0 | Prineville..........ee+- 96 2% | 60.2) 0.97 Scranton ......-.+eeeeee |; 81) 35 | 58.0 
5.44 T. Riddles ®® .....ccccceeees 99 31 | 58.6) 0.46 Seisholtzville .........++|..-+++ ls sescloowes 
5.11 | T. DEP OF « ceccvcess: coer 93 36 | 59.6 1.78 | Selinsgrove ......+..+0++ 80 32 | 58.6 | 
8 Sheridan ®*...........+.. 89 45 | 64.1} 0.95 | ee PO ee reer — 
2.75 Silver Lake.............- 89 16 | 54.8) 1.91 | Shinglehouse............ | 821" "95 | "58.4 
7.40 Silverton *® ........00... 9 | 44/| 62.4/ 1.2 a seeeeeeeseeeeeee 81 32 | 58.6 
5.19 Siskiyou *® ......cceccess| 90 35 | 60.1 |....... Smethport...........+++- 80 28 | 53.2 
3.16 BRATGR. <occccnecccccccces 84 30 | 56.4 2.08 Smiths Cormers. ...0.sccejocscce|oo coe] coves 
4.80 Springfield *® ........... | 89 45 | 61.7 | 0.98 Somerset .......seeee eee 79 30 | 52.6 
4.88 SEOMONE 2.0 crccccccccccecs 96¢| 34°] 59.4¢) 1.27 South Bethlehem ..... -| 80 39 | 59.5 
5.41 The Dalles t ......+..+++ % | 38 | 64.4] 0.27 South Eaton ........065. 78 | 33 | 56.8 
4.88 | T. Tillamook Rock L.H....)..-6. |-.eeesl ecco 1.87 | State College...........- 81 36 57.6 
3.20 4.0 || VOlO .cccccccccccccccccces 95 27 | 62.5] 1.99 Sunbury.....- ..s-e sees lewbecokenesesluanes 
3.84 WIN cna naceebuewe 106 29 | 60.4] 1.22 | | Swiftwater..........+-+- | %8 34 | 55.5 
5.99 | West Fork *8.........65 103 2) 58.9) 0.70 | TOWANGA.......eeeeeeees | 81 81 | 56.7 
3.53 | SP ixie nstwavece seve | 97 | 36 | 62.0] 1.20] Uniontown .....-0+++ee8 | 80] 81 | 56.6 
3.28 WHEE 606s s00cee sever: | 91 29 | 59.8) 0.91 | WaT##wren t occccecccecs ose | 8 82 | 55.5 
4.86 0.2 Pennsylvania. } Wellsboro t ......-++++5+ 7s 30 | 53.7 
5. 84 BUOORE cciccescscccsccss 83 39 | 60.3 | 2.52 | West Chester............ 80 2 | 60.5 
3.88 2.0 Aqueduct ........+see0e- 83 35 | 62.4) 5.98 West Newton t.......5. [see leceees Ss ase 
7-09 T. Beaver Dam. ......ccceeeleeeeeeleceees leoswad 2.87 White Haven ........... 79 35 | 4.8 
4.15 | 6.5 || Bethlohom ..........cccc)ccccs Jesccecleesees | 6.05 | Wilkesbarret ........... 84 | 33 | 59.6 
4.29 Blooming Grove......... 81 31 | 55.3) 6.87 Williamsport ........... 80 36 | 59.0 
4.04 PPOGOTIED Petes ceccvecefevssccloscsecloeses | 1.79 | VOPR ¢ cccccccccccessocccs 80 37 | 60.1 
4.12 0.5 || Browers LOCK.......ccccleccees|seeeesleceees | 7.00 Rhode Island. 
3.98 | COMOTON .cccccccccccccceleccecsslocccoelececes 3.85 Bristol. ..cscecccsessseess 71 39 | 55.9 
3.90 Canonsburg ............. R2 35 | 58.0) 1.79 | 0.5 | Kingston .....+-eeeeeeees 78 36 | 55.8 
3.86 | 0.8 || Carlisle........ceeeeeress 82°| 38 60. 8°) 6.54 | Providence @ ........++++ M4 41 | 60.4 
3.60; 3.0  Cassandra...........+++. 78 33 | 54.4) 4.18 | South Carolina. 
5.42 | COGRFFUM 2.2 ccccccccccce| veces Joccceslee oes | 2.26 | Allendalet.....- ssseocel | 47 | 71.9 
3.38 | 1.0) Centerhallt.............| 79) 35 | 57.9) 5.79 | ANAGETSON F ...000cccccccclocccesfoceses|evess 
3.38 | Chambersburg t é 57.6 | 6.08 Batesburgt ........++++- 9 48 | 68.5 
5. 23 | Coatesville ..........+0+6! 1.5/| 7.38 Blackvillet .......++«+. 93 45 | 69.8 
4.97 Confluence ¢ .........+++ 57. 3.91 Camden ¢....ccccccccccccloccseslocccesiececs 
2.75 Coopersburg ....... “a 9 8.7 Contral t¢....cccssccccces 92 42 | 67.8 
Davis Island Damt. 3.57 Cheraw @¢ ....-+0+0+6 -| 4 68.6 
4.00 Derry Station ........... | 57. 4.08 Cheraw Ot....ccccccccecslecececleceseslecces 
7-12 Doylestown ........++++: RRR Cee Street | 7.89 Clemson College.....-.. 90 | 42 | 67.0 
8.80 DriftOM ....ccccseces cove 79°; 34°) 55.6%) 4.86 CONWAY f..-.eecsccceseceleceserleccees|eeees 
5. 69 | Driftwood... .....+-+00+: Jecccvcleccevslecoece | 4.40 || Darlington (mear) .....+-|-+++e++|eeeees|erees 
5.85 | Dubois .......- sateen sued sronelvasesa loseve | 4.11 | BEBOP coccccccces vecccofvcceseloecessleoees 
3.61 | DUNCANTION.....6 060+ eeeeleeeee ee eer 6.06 | Effingham t.......sscecccleeeceslecvecslecees 
6.29 DUNMOTE .... eee eee eee 82) 27 | 57.0) 5.15 | Florencet .....++++++ cece 92 45 | 67. 
6.07 Dushore .....---seeeeeeee 80 | 25 54.9) 4.87 | Georgetown ¢ ...+.+++++ 86 52 | 69 
8.07 East Bloomsburg ....... ..+-00)eeeeee eeeeee | 7.06 | Gillisonville ¢ ......++++- 97 45 | 72. 
7.22 | East Mauch Chunk.. ... 84| 85 | 59.5) 7.64 | Greenville t ......0+ «++ 86 | 42 | 64 
7.13 1) HastOn ..cccccccccccccees 80 39 | 61.2) 5.75 | Greenwood . .....+.++6. 92 43 | 69. 
3.52 Edinboro ®).........066. 7% | 26 | 58.6 |....... SEE wnevsiresessexseds 93 | 40 | 66, 
6.07 || Ellwood Junctiont...... l ipeuslodaees Sarr G” ft || Kingstree at .......++...| 2 49 | 70. 
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Stations. 


South Carolina—Cont’'d. 


Santuck f.......0eeeeeeee 
Shaws Fork*'. : 
Smiths Millst... 
} now — Teese 
Ste bur ee . 
Statesburg t........++++- 
wel _ Sous covesooeeuee 
Waihalla gdaede CEdensece 
Winnsboro ........ 60.055 
Yemasseet..... eeoce cos 
Yorkville.........06- «+ 
South Dakota. 
Aberdeont .. «6.6 -seeees 
Alexandria t ......++++> 
Armour ¢ .... 06 ceeeeeeeee 
Asheroft t.....6.ceee eens 
Brookings ......++ eeecese 
COmROR cevccsee-ce cecece 
Castlewood ¢ .... «6.66. 


Centerville ........-eeeeel eevee 


Chamberlaint.....--- ose 
Case ®, ccccccccccces cece 


Farmingdale 
Faulkton..... 
Forestburg ¢ 
= Meade t..... 
Goudyville at : elinar aad 
Green wood t 
Highmore ..... «..-+-+s- 
a art pecuccoescess 

ot Springs ..........++- 
Howard t........0-seeees 


Tere e errr ee eee ee. 


Parkstom .........+se00 
Plankinton t.........+.++ 


Wessington Springs..... 
‘ennessee. 
Andersonville........... 
Arlington t «0.6.6.6. sce0e- 
Ashwood *t! ......05006: 


Brownsvillet ........++. 


Byrdstown ..... «... eeed 


RS hbbegenated Me 


Clarksville ...........+4+ 


GP rccccte cavcecceccleccess 


Covington eos cceces 
Decatur t. eee cscs 
Dyersbu 


izabethtont........... 
Elk Valley .......- 00+. 
Erasmus. .......+0+++e00. 
Fairmount *!........... 
Florencet ....... eoeescas 

klin . oe 
Greenevillet . —— 2 bseees 
Hiukors'\ Withe.. 

ory d 
——— tras debagt 


snow. 


Rain and meited | 








Minimum. 


Maximum. 
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Temperature. Precipita- 








(Fahrenheit. ) tion. 
Pe “ 
| 3 : 
Stations. ‘ 2 2. 
aig Ee Se 
ot = Zea teZ 
& = a an _ a2 
4 |Z ¢\& $ 
3 — Cj ° 
= = a | & — 
| 
Tennessee—Cont'd. ° ° o | Ins. | Ine. 
SeMASRGEIS? 0000 cccccclocccesleccescloseoes 0.77 
Jonesboro *t! .......006 | %7 39 (250.6 4.64 T 
] LADOrtyt oo. cccccccececs | & 40 63.9 3.21 
EBEGORE occ cccvcccecs soeslescenclucceselegoess 4.70 
Lynnvillet........-s++55+ &S 40 64.0 3.16 
cKenziet .........0-+++ 89 37 | 4.7 | 0.60 
Melinavillet . 6800066 0000 S4 38 | 62.6 5.60 
DET 0ni60e0s e000 -doce 92 40 | 65.0) 0.90 
PE © sdaconecéccececes 90 37 | 65.4) 4.84 
WOW MOPROE. oc cece ccccfocccccleccccelcccces 4.36 
Newport t....sseeeeeeees | 85| 41 622)| 4.49 
Nunnelly *!..........00+ 88 45 64.4 1.04 
Oak Hil er ee eos] 88 39 | 60.9) 3.27 
Palmetto t...........+- ° NO 38 | 64.8 2.72 
Paris Landing *!........ 85 40 68.9 0.20 
b POD ccc cccces cvcvesccccce 90 41 66.6 2.21 
Riddletont .........+«5+. S4 38 62.8 1.19 
OUIOOE © 0 cccecccsecce] soecvcleccces|eseces 2.94 
Rogersvillet ..... «.+++- 81 38 50.9) 4.66 
ROEOG cecccccccesccccccce 83 34 «60.0 | 3.99 
St. Joseph t........ceees g2 33 (65.0) 2.75 
Savannah ....... ...00+. 92 39 «65.9)| 1.83 
Sewanee ¢ «+... seeeee sees 8); 43 61.4) 0.10 
| Springdale*!...........-. S4 40 60.8 4.66 
Springfield *!............ | 9) 40 64.2) 0.89 
Tellico Plains t.......... | 90 40 | 64.2) 2.93 
THOMEOD occ cccccccccccece 87 37 63.7 | 0.98 
Tullahoma t.........+-+- | 8 33 00.4 «3.85 
Union City t.........++++ 89 39 65.6 1.58 
Waynesboro .........++ | 9 4 «63.2; 1.59 
Texas. 
Albany*! ......... «| 7) 46 65.8) 4.2 
Arthur Cityt........ sacs] cothececccionenas, GED 
Austin d*°*...... a RS 4S | BEG leccoces 
Ballinger t............++. 91 45 69.9 3.75 
Beeville t | 8 53 77.4) 4.20 
Blanco t 90 52. 72.0 0.51 
Boerne *t! 86 55 72.9) 1.45 
Bowie ...... 8 | 48 68.9 6.72 
Brazoriat 87 53° «73.7 | 3.05 
| Bremond *! | 7 74.0) 6.57 
Brenhamt............-- 93 53 «(74.6 1.62 
NN Daca 500606 6600s 95 53 «76.0 1.11 
Brownwood ........++5+ 93 41 | 71.4) 7.52 
Burnet *! ......002eceee- a9 54 | 78.7) 1.75 
Camp Eagle Passt..... v7 60 78.4) 3.44 
Childress*! .........+.+. | 92) 46/| 66.9) 5.15 
Coleman *?* ..........ss6 lees «| 62 | 68.2] 5.14 
GE Ge cvcccccccecces RS 52 71.9) 2.80 
Corsicana Dt ........+++- Oo 54 «74.0 6.17 
Cuerot......+. ocseceveeee 90 52 74.8 2.23 
Dallast ....sscescecceees 91 46 70.9 4.13 | 
Danevang t........+.++++ 9 50 | 73.6| 8.77 
| D@AD .nccesccccescsceenss 84 43 | 59.6) 1.62 
| PED esussccecce veces 89 «45 (68.4) 6.26 
| Duval ©? .....ccscccccscces 938 50/77.8| 1.59 
BMOPY oe eceessceccecveceleccess | 4B |enveee 3.19 | 
MOSS? cccccccescccceves 90) 44 70.1) 4.85) 
Forestburgt....... eevee) 87) 50) 68.4)| 9.39) 
Fort Clark. ........+.05.: 92 52 74.6) 2.08) 
Fort McIntosh........... % | 6 76.9) 3.48) 
Fort Rin ldt. 9% | 55 | 77.2) 3.95 | 
Fort Stockton.... aoa @wleen eves p | 1.36 | 
Fort Wortht.......... eee 924 48! 72. 24) 5.01 
Fredericksburg *t' ... . 884 48 | 72.2°) 2.04 
TEE benaghe cobs tnnscnsescleivens are ewe | 5.20 
Gainesvillet TTT 86 44 | 68.9 6.02 
Georgetown *! .....-.... 87!) 46 | 69.8") 4.20 | 
Ge inent ceadetece coesievesss a | 6.40 
Grapevinet.. ee i | 7 | 69.9) 5.99 
Hale Center+..........-. | 87] 50) 66.6) 5.26 | 
|| Hallettsvillet ........... | 92) 82) 74.8) 2.86 | 
SIE Po ccccce covces cece 4 52 76.4) 4.25 | 
Henrietta t .....-.... 006+ 89; 46 | 69.6) 6.83 | 
A isibieedseseses ag Bark tonsa | 7.50 
Houston t.... 6.00.0. ---| 86) 53 73.3) 7.16 
Huntsvillet .............| 91) »| 73.6) 1.50 
———— City ...... esos} 914 484) 72,04) 4.11 | 
° loecvceloceces | 0.37 
86 | 40 70.2) 3.62 
89 4372.0) 3.41 
90 5474.6 | 0.82 | 
% | 49 | 73.4) 6.76. 
%| SO 74.2) 5.54 
9 54 75.2) 1.65 
4 53) 69.8> 5.74 | 
90 43 67.8 1.40 
90 51 (72.4 3.26 
96: 49° 71.7*| 3.55 
00 36 «71.6 «4.55 
| Mount Blancot... ..... 8; 40 66.9 0.16 
| New Braunfelst ........ | 88) &8| 73.6) 1.7% 
|) OTAMMOST «... cee cccccecnee RS 499 «670.8 1.06 
Pamter f -+..0.0.0003 ada Bbw WR oust Sena 471 
«abel, Serie SSSR 91 | 44 70.0) 4.38 
| Point Taaboi*T | coool & 70 | 79.8! 0.20) 


| Christiansburg t 
| Clarksville t........ scccleccceelee 


Stations. 


Teras—Cont'd. 
Rheinland ¢t ............- 
Rocksprings.........-.. 
San Antonio............- 
Sandersont. .........++- 
San Marcos dt........++- 
Sierra Blancat.......... 
BROEIG Vevcccidccceceses 
Sulphur Springst ....... 





Waxahachiet........... 
Weatherford t........... 


Wichita — Se 
tah. 
Alpine cles t paue cenhegesseneselons seeleneees 


Blue Creek *9.........+.. 


Brigham City f ..........)ceceeslecceeslecees 


GT bebcénvesconsutsese 
Se ite 
CROFEOR ccccccecccse cco 
i ddnéutetdieicveess 
OT, err 
Fort Duchesnet......... 
EOD adeeus ounéucsctesese 
GET Secuccoesec cesses 
Green Rivert............ 
0 eee 


Sl Riicdicteyrcsasedtscetsivesees et 


Minersville ....... - 
—_* SESdtHSSeLceeeccese 





GY sevoseses couse 
PIERS cccccecccsccocs 


PEROD coccocccecseccescccslecceceloccecs 


Promontory*®........... 
Richfield t......... eeesee 


ff 

Vermont. 
Bennington ........ «... 
Brattleboro 
Burlington t 
EE 
CEE wccncecocceccece 
Enosburg Falls.......... 
TEMPGIGME Fo ccccoccccccces 
Jacksonville ............ 
St. Johnsbury ........... 
Strafford *t! ............ 





tock 
Virginia. 
Alexandria...........++. 
DEERE occcuvcrcecescce 
Barboursville ..... ..... 
Bedford City ............ 


| Bigstone Gapt...... Gdese 


Birdsnest *t!............ 


| Blacksburg.............. 
| Buckingham t.... ...... 
| Burkes Garden.......... 


Callavillet ..........++.. 


Clifton Forge ..... dnwane 
Danvillet.......... cacces 
Dale Enterpriset........ 
Doswell ........se+0e0+: ° 
Farmville ...........++- 
Fredericksburgt........ 
Gordonsville ............ 
Grahams eEGD -< ecoccecee 
Guinea ....... ee : 








snow. 
snow. 





Rain and melted 
Total depth of 


Maximum. 
Minimum, 
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Stations. 


Virginia—Cont’d. 
Hampton 
Hot Springs ...... ° 
Leesburg 
LOxiINSton f.... cccccsecce 
Maidens 
NED ccc cke0ss00es 
Marion t 
Monterey «......+++- cece 
Petersburg t 
Quantico .. 


Ss neunnnedcvests 


Richmond (near)t....... 
Rockymountt . 
Salemt ......... veenetese 
Saltville ........ namie ahien 
NDS vasccensccccss 
Spottsville t...........++ 
Stanardsvillet 
DEMMMEOE Pe cccceccseccces 
Stephens City t.......... 
ee Tee 
Swords Creek 
Warrenton 
Warsawt 
Westbrook Farm........ 
Woodstock t 
Wytheville .......... sine 
W —-enseenaee 
Aberdeen........ 


Anacortes ........-++. es 


Ashford t 
Blaine t 
Bridgeport 
Centervillet 
CIIENG wanscacdes ceenes 
Colfax t 
Coupevillet 
Dayton . 
Ellensburg t 
Ellensburg (near) . 
Elma 
Fort Simcoe t 

Fort Spokane 

Grandmound t 
Hunters t ¢... ....cseceee 
Kennewick t 
DOCG 002 cccees cosces 
Lakeside 
Lapusht... 
BAGUIO Ts cccccccccecccees 
Madrone f..... dace bas 
Mayfield ft. 
Moxee Valleyt.......... 
Northbend .. 
Olga 
Olympiat ..... 
Pinehillt .. 
POMGTOFS occcccccscccese 
Serre 
Rosaliat 
ian c0. 0505 8ade cesces 
Silvercreek *! 
Snohomish t 
Southbend .......... ates 
Stillaguamish . 
Sunnysidet . 
Union City t 
WRONG a sccce cess ° 
Watervillet , 
Wenatchee Lake..... ‘tia 
West Ferndale.......... 

West Virginia. 

Beckley 

Beverly t 
Bloomery t 
Bluefieldt. 
Buckhannonat 
Buckhannon d..........- 
Burlington t.... 
Charleston t.... 
Cla 





POO Focccscccccceseces|s 


Elkhornt..... 
Fairmontt .... 
GENO oc cccccscecsecss 
Grafton t 
Green Sulphur .. 

Harpers Ferry t 
Hewettt .... 
Hinton at ...... 
Hinton dt 
Huntington ..........66. 
DIE onccccccocscses 
Marlinton ¢.....2.ccccces 
Martinsburet... 


eee eeee 


ween ween 


Morgantownat.... ....'- 





TaB_e IIl.—Meteorological record of voluntary and other cooperating observers—Continued. 





88 x 

S4 32. 59.5) 4 

78 32 | 55.7 5 

80 29 55.1) 7 

83 40 «(60.4 : 
ee eee ssesoal 





Temperature. Precipita- 
(Fahrenheit.) tion. 
|S S 
zg 
| @ «a 
gig | Ze | se 
8 ras : | Ga on B 
ct a 
eo |g a|&s $ 
& Ss < = S 
a a a en ia 
2 * ° Ins. Ins. 
M4 46 65.7 5.00 
S4 18 60.7 5.73 
88 39 68.2) 3.26 
S4 33. O96 4.63 
ene Meee a 2.16 
8&5 38 | 63.0 4.95 
S4 34 | 58.3 3.56 1.0 
7 2955.4) 7.04 
AN 41 | 65.3 3.40 
S4 SZ | 50.9 |...0..- 
seccclecceoslcccece 2.89 
RS 37 65.0 2.46 
85 36 «(63.4 5.03 
86 39 «(63.0 4.03 
83; 35 os. 0 3.08 
M 39 «638.6 5. 67 
86 37 «464.4 5.28 
85 40 60.8 1.45 
86 3 «60.7 5.75 
86 38 «61.1 4.48 
7 38 60.5 4.06 
S4 35 «(58.0 4.08 
83 41 63.4) 4.65 
85 38 «(63.4 8.51 
85 40 | 64.0 |...2-00 
SS 39 «461.4 5.41 
78 33 «O57.0 3.26 y 
91 37 «56.5 2.90 
canelanberstanweds 2.44 
senanlectadsline ese) 8.42 
30 52.4 4.33 
102 34 «(65.5 0.10 
g 29 60.1 0.29 
97 32. «60.1 1,42 
93 33 («459.4 1.93 
79 38 53.8 2.18 
9 32 «62.1 | 0.48 
90 33 (61.4 0.42 
98 82 62.7 | 0.25 
90 40 60.0 0.58 
101 31 66.2 0.32 
95 33. («62.4 0.70 
92 33 «57.8 1.02 
82 26 84.4) 1.19 
99 32. 64.6 0.55 
9s 36 60.5) 0.71 
91 39 «62.4 = «1.30 
72 88 51.4) 3.42 
99 3 65.5 0.67 
85 36 «(6.3 1.04 
97 33° s«5.0 | =2.34 
99 0 R27 0.26 
ve! 334 56.74 3.86 
78 39 «=54.6 2.29 
93 33 O#7.8 1.02 
wR 33 (OW..6 0.52 
06 2 66.5 1.48 
‘4 32. 50.7 1.35 
92 32 50.6 1.43 
&S 36 «58.8 1.89 
oo 32. «O74 2.49 
SS 36 CS 3 2.51 
oe | 34° OS.7 2.58 
ow BO 65.4 3.04 
Ht) 31 64.3 0.20 
SS oS 59.0 1.16 
SI 39 #=56.2) 1.39 
96 ww | 59.7 1.11 
yy 2) | 55.0 O85 
SU 33> «57.2 +. Ol 
xs 2% | 56.2 1.52 
80 33) O88 5.01 41.0 
80 31 «O5.3 4.67 
85 31 58.3 (4.48 1.0 
peccclooeeceleceess 5.05 0.5 
83 BE | BI.8 lcsccscclocccce 
85 34 (257.8) 5.06 
ae een coccee| 5.04 
87 35 | 5B.7 |....0ee 2.0 
Ree POE ASN 3.5 
5. 
4. 


Grand Turk Island...... 





| Temperature. 
(Fahrenheit. ) 
| | 
Stations | 
| | 
: & | 
| Elalg 
o &| $ 
= a = 
West Virginia—Cont’d. | © ° ° 
Morgantown dt ......... &3 32 | 56.4 
New Martinsvillet......| 90 34 | 59.2 
Nuttallburgt ... ....... | 3 30 | 55.3 
Oldfieldst. : 82 | 58.7 
Philippi t ......cccscccces| 77 23 | 55.4 
Pleasant Hill *!......... 78 36 | 57.8 
Point Pleasant t......... MS 34 | 61.1 
PP s caccnsaeseces | &4 36 | 59.0 
Romney ........ cosee o-0) =8& 39 | 61.0 
UIE S nnccsn ccccceleccess lasvecsbexesee 
Tannery ®!.........cseee- 75 34 | 53.5 
Wee OO Ee ov ccee cece -| 8&8 36 | «59.0 
Wheeling at..........6.- SE erry MPa 
Wheeling df............. 83 38 | 60.4 
White Sulphur Springst. | 8 26 | 54.7 
Wisconsin. | 
Amaberat,. 20000 sees venen 85 28 | 53.0 
pe eee ‘ 85 24° «451.3 
DOSTOR cccesecsvvseicesoe 89 21 | 52.7 
eer er | 86 31 | 46.2 
REE cadisdakcasanascsx | 81 33 | 57.8 
CHEENOM. acocaccacescsoess S4 30 | 54.1 
Citypoint........seee eee 89 28 | 56.0 
Crandon t ......+++++ ate 83 22 | 51.8 
PR ciicnks se. owes 81 29 | 55.2 
Dodgevillet............- | 84 28 56.8 
MRSGORT osc cccscesccevese | 8&7 30 | 55.0 
Bae Cimi8O. .ccccccesesees ta) 24 | 4.6 
Fond du Lac ........... 85 29 | 54.9 
Grand River LOCK. .....s|ssscsslscccce|soces 
Grantsburgt ........+..- SS 24 «53.1 
GING asic ceeneresaces 86 30 OD7.8 
Hartford ...... boa wenctiebiadecenleseraatonn an 
Hartland........... ee 31, 55.0 
ARE VET ococce vecssecessss | 85 30 | 56.2 
Hayward t..ccccccccccccel 87 1751.6 
ERETISDOLO . ccccccccccccces | 8&7 28 | 54.1 
OM ncccsccsurccsecnes atelocties aE PP 
Koepenick *t!...... punsh “Ee 34 (54.4 
Lancastert ........ ---| 854 31) 57.6 
Lincoln t? ......ssseeee. leecccetescens 53.9 
PEMGIOR Fin cc cdscnesecacs 79 33° «56.9 
Manitowoct ...... ...s5. R2 32 | 51.1 
Meadow Valleyt........ | 88 26 54.0 
DET occcnscce savecc! 89 19 51.4 
Menasha......... neeeece re sanclbkeuss 
Neillsvillet..... sh ean | 86 26 | 52.8 
New Holstein ........... go 30 | 54.8 
New London ............ 8S 29 | 54.5 
OCONEO .ncccccccccccccess 86 31 | 52.0 
GOSGOERF «cccesccceseeses | 19 | 54.7 
OshKosh t .....0.cccee cece | 8 31 | 55.5 
POGUE cccvce vccvssccestece | 88 26 | 52.8 
Pine Rivert ........... - 88 28 | 55.4 
POPCRMOT ccccccscccscsese, OF 28 | 56.5 
Port Washington ....... | 84 31 sO51.8 
Prairie du Chien ..... — 32. 60.1 
ROGRGs cccececccesecscses | 85 $2 | 53.6 
GRARORF cccccvccccccsese: &2 29 54.0 
I ( iccs caccewnses S4 28 | 51.8 
DDD iccsscsesste kes | 9 14/ 51.2 
Stevens Pointt ......... | 86 28 | 4.2 
Sturgeon BayCanal*'®.| 74 32 48.5 
Valley Junctiont....... | 7 26 4.0 
VIGOR . cc cccceccces ms OS 29° «55.6 
Watertownt ..... ecovess | & 32 | 56.2 
Waukeshat ............ 81 31 «55.0 
WOEpecn? 2. .ccscscccee | 88 29° 55.6 
EP are 83 27 | 52.6 
Wausaukee ............. &2 29 | 51.2 
Weatbond .......ce.ce00 | $4| 30/ 53.4 
Westfield t .........0000- SS 29° 55.8 
Whitehall ............04. | 90 30 | 56.1 
White Mound t.......... | 88 26 | 56.4 
Wyoming. 
Big Horn Ranch ........ Ss. 26 | 52.2 
CORO ccnnce concensnseus | 27 | 56.4 
Fort Laramiet.......... 90 25 | 60.0 
Fort Washakiet........ 2 2 56.6 
Fort Yellowstonet.....| 77 23 «254.0 
Green River............-| 89 23° «58.1 
LAPOMle . ccesecccccecess he | 24 «450.9 
Luskt..... ober. cvcecessse | 23 «57.9 
Sheridan ........... ——— 26 «58.8 
RINE 6 oo sssecccasasecces 87 29 | 59.8 
Sundance ...... ns aes 80 29 | 54.5 
Wheatland ...........0.. 91 25 | 59.8 
Mexico. 
Ciudad P. Diaz.......... 92 58 | 77.4 
Leon de Aldamas........ | 91 50 | 71.4 
Topolobampo *! ........ | 90 71 80.2 
New Brunswick. 
GE. FORM wecccesseceses an 32. 49.0 
West Indies. 


| 





Precipita- 
tion. 


Rain and melted 
snow. 
Total depth of 
snow 
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| Temperature. | Precipita- 
(Fahrenheit.) tion. 
iz is 
| = a 
Stations. P ‘ 4 R & 
goog |3o 99 
= s fa | 7a 
Big), | #8 /28 
qu |g a | 8 $ 
4/8/18 4615 
A a A |e is 
Late reports for April, 1897. 
| | 
Alaska. 
Coal Harbor......... eons 48 16 | 36.4) 3.85 5.5 
Arizona, ; 
ES AR) See RD, eae 0.00 
California. 
PIRGOT VUNG 0000 cc cccccers &2 28 | 54.4/) 2.233 
San Miguel Island...... fatal 43 56.8) 0.04 
Idaho. | | | | 
POG cis imidemavusre | F8° 32) 50.29 0.40 
ae 87 26 | 50.2 | 0.92 1.5 
Illinois 
Evanston *™,.... ...ce0s . g BB | 45.4 |. ccceee 
Kansas. 
Delghaeh vesiencsssvsess 85 | 31 | 54.7] 1.90 
Kentucky. 
CGR sine os. Kaessivienpousess See ee | 5.34 
Michigan. | } | 
Mount Clemens......... en ee eee 1.63 | T. 
Be. BND wwcscse 3 sevens 66 | at Y Oe Hae 
Minnesota. 
EAGOG. . ac asadccee eeanes 63 8 | 35.8 1.18 
Misaovri. | 
Appleton City........... 4 28 | 54.0) 5.70 
DSCREN a cccereesceseeces 81 38 | 61.3 | 2.42 
Nevada. } | | 
LOS VORAS o..00ccccveeees 80; 30), 58.6 0.08 
Yew J erne y. | | 
Perth Amboy..........+.| 86 24; 50.8; 3.28; 0.5 
Oregon. 
GSE MR ER ieee 0.26 | 
Washington. | | 
Mayfleld.. ....cccccccccsesfecses Joceces ivaenee 8.59 | 
Mexico. } 
Topolobampo*! ........ 86 62 74.2 
EXPLANATION OF SIGNS 


* Extremes of temperature from observed readings of 
dry thermometer. 

+ Weather Bureau instruments. 

t+ Record furnished by the Arrowhead Reservoir Com- 
pany, in the San Bernardino Mountains, San Bernar- 
dino County, Cal., at elevations varying from 5,150 to 
5,350 feet. 

A numeral following the name of a station indicates 
the hours of observation from which the mean temper- 
ature was obtained, thus: 

eaicat TE TOR eS. 


2 Mean of 8a.m 8 p. m. + . 
3 Mean of 7 a. m. 7D. m. +2. 
‘Mean of 6a. m. 4-6 p. m. + 2. 
5 Mean of 7 a. m.+-2 p. m. + 2. 


® Mean of readings at various hours reduced to true 

dail mean by special tables. 
ean from hourly pees af thermograph. 

*Mean of 7 a. m. +2 9 p.m. +3 

®* Mean of sunrise anc Ly 

” Mean of sunrise, noon, sunset, and midnight. 

The absence of a numeral indicates that the mean 
temperature has been obtained from daily readings of 
the maximum and minimum thermometers. 

An italic letter following the name of a station, as 
* Livingston a,” ** Livingston 4,” indicates that two or 
more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
name of a station, or in figure columns, indicates the 
number of days missing from the record; for instance, 
="? denotes 14 days missing. 

No note is made of breaks in the continuity of tem- 
perature records when the same do not exceed two 
days. All known breaks, of whatever duration, in the 
precipitation record receive appropriate notice. 


CORRECTIONS. 


Minnesota, Collegeville, April, 1897, make precipita- 
tion read 1.25 instead of 2.02. 

Washington, Ashford, ee. 
tation read 8.24 instead of 7.9 

Page 137, line 9 from ean for “incidently,” read 

‘incidentally. 

Page 148, Soitenn line, for V R R, read N R R'. 

Page 162, line 20 from bottom, for | » Ko, read Sy Ky. 

i 163, line 17, for William Ww ilson, read Alexander 
Wilson. 


1897, make precipi 
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Taste III.—Data from Canadian stations for the month of May, 1897. 
| | i= 
| Pressure. bepenceezenes Precipitation. & 3 
=e rene a i — 8 3 z 
. | Fate 
(fhe aa BE | |é. |sa|3 
| . -. =. -_ = 
Stations. i @s | 8 oa oa | | o@ weeie 
| 33 | es | 2 | &¢ & = 
| 8S ? Se aaa SsE |=s/2 
| x = . ~ kh =a=°f°\v 
Ss | qs &S ~ &S - on 
so; @ @a | § ga Ee ga if a 
| @ $ o °o | 3s 2 2 ) 
| ee. a | -w a | & a a & 
| } | | | | 
Inches. Inchea. Inches. 9 ° Inches Inches. 
St. Johns, N.F .... 29.86 30.01 t 08 47.8) +83.4/| 2.88 )........ 8. T. 
Sydney, C. B.I..... | 29.98 30.04 7 47.2 | + 2.7 4.76 | + 0.43 | swe | 2.0 
Grindstone, G.St.L.) 2.80 0.02 |........ 7k | ee BGS feccescsce sw. 
Halifax, N.S ...... 29.92 80.05 | + .08 48.6 + 1.6) 4.63) — 0.09) s. 0.2 
Grand Manan, N.B.| 29.92; 20.97 |/—.01| 46.2 )........ 7.76 | + 4.23 | s. 
Yarmouth, N.S..../ 291) 2.90) + .01 49.5| + 2.5) 6.50/ + 2.47) s. y 
SS SS HT FR a ears, per 
Charlottet’n, P. E.1., 20.95 | 29.99) + .08 48.2 | 1.6) 3.2% + 0.10) s. 
Chatham, N. B..... 29.9% | 20.97 | + .02 49.0 | +- 3.0) 4.78 | + 0.88 | e. 0.3 
Father Point, Que..| 2.93 2.96 | + .@2 2.8); —0.7| 3.14) + 0.71 | e. 
uebeu, Que........ 20. 62 29. 05 00 48.1 | — 1.4 5.14\ +4 2.2 ne. 
ontreal, Que ..... 29.72 | 29.93 .00 52.6| — 1.4) 3.74) + 0.66 | sw. 
Rockliffe, Ont...... 29.41 | 29.92; — .o 50.8/' + 1.3) 3.49) + 0.89) nw. 
Kingston, Ont...... 63; 2.04 — .@ §2.1|/— 0.9) 2.83) + 0.08 | sw. 
Tvoronto, Ont ....... 29.58 | 20.96 | — .u2 51.6| — 1.4/| 3.02 | + 0.37) sw. 
White River, Ont... 2.65 3001 | + . 5.6) +4 2.0] 1.27) — 0.24! n. 1.2 
Port Stanley, Ont... 20.34 | 29.98 | * it *° ) == | 2.75 | — 0.09 n. 
Saugeen, Ont ...... 29.24 20. 96 -00 48.8 1.2 3.75 | + 1.18 n. 
Parry Sound, Ont..| 29.24) 20.0% | — .m 49.8' —0.7| 3.86) + 0.54) n. 
Port Arthur, Ont... 20.28 | 20.98 + .06 45.8 | — 0.7); 2.06 0.123 | ne. | T. 
Winnipeg, Man...., 20.12) 2.9 > + .01/ 52.3 42.3) 1.50, —123 > nm. 0.4 
Minnedosa, Man... 28.18 | 20.96) + .07 51.4 -2.4; 1.02 | — 0.62) n. 0.1 
Ga’ Appel. Assin..| 27.71 | 20.93 | + .06 54.2 | 4.2) 0.2% | — 1.27 | nw. 
EE TEE SE KE Se PS Sree, Nie 
Swift Curr’t, Assin.| 27.38 | 2.92 | + .0 56.9' + 5.9) 0.26 | — 1.23 | s. 
Calgary, Alberta.... 26.48 | 20.95 | 07 | 55.8!) + 4.8!) 0.18 1.31 w. 
Prince Albert, Sask.) 2.34 20. 8B |.... 00s. Bee leoce ccs | a e. 
Edmonton,Alberta., 27.62 | 29.92 | + .05 55.4 5.8 | 0.38 1.27 nw. 
Battleford, Sask...| @.22 | 20.93 |........ St beénawcce Ci ichaakeoas nw. 
Kamloops, B.C..... | 28.74 | 29.05 |........ ult biies cose cy eee e. 
Hamilton, Bermuda 2.98 | 30.14 -08 De fecoccses Ss > S se. 
Banff, Alberta. ..... 25.34 BD.93 fo... woes BRS Iecsesecs BSF foeccecccs sw. 0.1 
Esquimalt, B. C..... 30. 02 BO.05 |... eens BBO | ccccese OGD faces cove sw: 
Ottawa, Ont........ | 29.60 | 20.96 |.....6.- GRO hece cece DEE ieaccactss w. 
Sable Island, N.8..|........ a cake BBrowiel pation Wisin yoebemen Raat 


TaBLe IV.—Meteorological observations at Honolulu, Republic of Hawaii, 
by Curtis J. Lyons, Meteorologist to the Government Survey. 


Pressure is corrected for temperature and reduced to sea level, but the gravity 
correction, —0.06, is still to be applied. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the 
extremes are given. The scale of wind force is0to10. Two directions of wind, con- 
nected by a dash, indicate change from one to the other; also same for force. 

The rainfall for twenty-four hours is given as measured at 6 a. m. on the respective 


dates. 


Pressure at sea Relative. | . 3 

level. | Temperature. | humidity,| Wind. | b 
ed 

‘ | . ae . a | 

“ , hs isis 3 e |23 
s|/ di) dai|didi\did/2 8laidgig| 8 | |} 38 

= . . . . i=] . i — 

a = a & aoea/a S@ s|\|a 8/8 B | 7 2S = 

< o °° co co rn eae A Alo Ri ao = a o _ 
Ins Ins Ins 0o7;°0;/0;0;0;¢/|4¢|¢#] Ins. 
1 wO.17 30.07 | 30.12 69 TR Tl 79|68 7F 57 68 | n-ne 4 7 0.01 
2 w.16 3.07 | 30.13 69 79 72 SO Gs G& Sl G67 | ene 4 d T. 
3. 0.14 30.05 30.10 71 7S 72 79 70 68+ 55 70) e-ne 3-5 2 ro 
4. 0.14 30.05 30.13 70 80 69 81/69 68/52 &81/ ne 3 3 0.00 
5... 30.15 30.08 | 30.15 70 80 Tl 80/68 72/50 70/| ne 3 2/ 0.12 
6 30.15 30.06 30.11 70 80 70 80) 68 68 49 85 / ne 3 2) 0.00 
+ 3.14 30.05 30.12 70 8) FO 81 6 F2 40 G8! ne 3 1 | 0.04 
8. 30.20 30.11 | 30.18 69 79 72 79 67 74 Sl 66) nne 3 8-3 | 0.14 
9... 80.22 30.14 | 30.17 67 73 | 69 | 76 | 66 90 | 63 | 57 | nne 4-5| 94/ 0.42 
0. 30.13 30.05 30.10 68 77 68 77 /| 6F © /49 65/ nne 4 3 0.06 
11 0.12 30.01 30.05 64 78 68 79/64 8 | 49 73/ nne 3-1 2 0.00 
12 30.08 30.02 30.06 67 77 70 78 | 66 66/50 68) n. 3-0 4 0.00 
13 30.10 30.02 30.09 70 7% 771i 80 | 68 70/| 51 67) ene. 4 3 0.00 
14 0.15 30.08 | 30.15 68 80 70 81/65 65 51 72! nne. 41) 2 T. 
15... 30.16 30.08 | 30.15 71 79 72 81/69 68/58 71 | ene. 4 7-2) 0.00 
16... 3.19 30.10 | 30.18 68 80 71 8O| 66 Sl St 72] ne. 3 3 | 0.00 
17... 90.17 30.09 30.19 70 78 72 81 | 67 | 74/53 67 | ne. 4 4 0.00 
IS... 30.18 30.09 30.17 71 79 TO 81) 70 68 St 71)! ene. 4 83) 0.01 
19... 30.18 30.15 | 30.15 72 81 72 82/69 64/49 68/ ne. 4 4 | 0.00 
Ww 30.22 30.12 | 30.16 72 80 72 80) 70 64) 51 6 | ne. 4-5 8 | 0.00 
z1 .21 30.12 30.15 71 81 72 81/71 6S | 52 73) ene. 45 63) 0.01 
<4 3.17 30.10 | 30.12 | 71 80 72 81) 70 70| 54 71) ne. 4 3.0.01 
ps 30.14 30.07 30.11 71 80 72 81/69 7 51 69 | ne. 4-3 z 0.09 
24 W.15 30.08 30.15 69 80 71 80 68S 79 59 70) ne. 43 3-9) 0.04 
25... 30.21 30.12 30.20 69 77 71 78) 67 | 72) 50 68) ne. 4 7-3) 0.18 
26 30.24 30.17 | 30.22) 71 79 TO 80 | 66 67155 88/ ne. 3 4 0.14 
27 30.22 30.14 | 30.20 70 80 71 80) 6S) 67 51 72) me 30 3 0.14 
Ws 30.21 30.13 | 30.19 70 80 72 80 | 69 6S 51 69) ne 3-1 3 » A 
2 30.21 30.14 | 30.17 | 70 79 71 80 | 69 73 | 49 72) ne 4-1 bi 
30... 30.21 30.13 30.21 70 80 72 8O| GS 74/15 73/ ene 4 5 | 0.04 
SE coclocccesclecccecelecosccslescelecoslccoclococtosecioccclooceleoce Poeesearselensessinceese Sesve 
30.17 30.09 30.15 10.0 79.0 70.979. 9168. 0,70. 952.470. 4} ne. 3-6) 3.8 | 1.45 


Mean temperature: 6+2 +9 + 3 is 73.3°; the normal is 73.0°; extreme temperatures, 
82° and 64 °. 
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Stations. 


Bismarck, N Dak..... 
Boston, Mass. ....... 
Buffalo N Y.......... 
Chicago, Il........... 
Cincinnati, Ohio..... 


Cleveland, Ohio ...... 
Detroit, Mich........ 
Dodge City, Kans..... 
Eastport, Me.......... 
Galveston, Tex....... 


Havre, Mont.......... 
Kansas City, Mo...... 
Key West, Fla........ 
Memphis, Tenn....... 
New Orleans, La...... 


New York, N. Y...... 
Philadelphia, Pa...... 
Pittsburg, Pa......... 
Portland, Oreg....... 
St. Louis, Mo.......... 


St. Paul, Minn........ 
Salt Lake City,Utah.. 
San Diego, Cal........ 
San Francisco, Cal.... 
Savannah, Ga......... 


Washington, D.C.... 


Stations. 


Bismarck, N. Dak... 
Boston, Mass....... 
Buffalo, N. Y.......- 
Chicago, Ill......... 
Cincinnati, Ohio... 


Cleveland, Ohio .... 
Detroit, Mich....... 
Dodge City, Kans.. 
Eastport, Me........ 
Galveston, Tex..... 


Havre, Mont........ 
Kansas City, Mo.... 
Key West, Fla....... 
Memphis, Tenn..... 
New Orleans, La.... 


New York, N. Y.... 
Philadelphia, Pa.... 
Pittsburg, Pa....... 
Portland, Oreg..... 

St. Lowis, Mo........ 


St. Paul, Minn... . 


Salt Lake City, Utah 


San Diego, Cal...... 
San Francisco, Cal.. 
Savannah, Ga....... 


Washington, D.C... 
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TasLe V.—Mean temperature for each hour of seventy-fifth meridian time, May, 1897. 
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Taste VII.—Average wind movement for each hour of seventy-fifth meridian time, May, 1897. 


ve) 

° . = 

. . . . . ° . . . j . ie a 

oo oe oe ee oe ee ee ee ee ee ee ee ee oe ee ee 

isi gi gigi gi agi agi digi fi gi ai) ai] ai} al] ala] da] a] a] f/f 8 

- Coy a ed © t- ea = = = va ~ o ~ ” 2 ° t- o = = _ 
Abilene, Tex.......---| 74) 79> 74) 7.4) 7.5) 7.1) 7.3) 6.6) 8.5) 10.0 10.4) 10.7/| 10.6 10.5) 10.9 10.5 11.0 12.4 12.7/11.9| 98 83. 7.7 | 75 
Albany, N. ¥.....+0+5- 5.1 5.7 5.6 5.3 5.5 5.8 6.5 8.3 | 10.3 9.9 | 10.4 | 10.5 | 11.2 | 12.3 | 12.3 12.4 | 12.1 | 11.8 9.5 8.9 7.6 7.0 6.7 5.8 
Alpena, Mich......... 6.8 7.0 6.9 6.4 6.7 7.5 7.7 8.7 9.0 9.0 10.5 11.5 12.4), 12.5 12.8 13.1 12.7 11.2 10.1 8.6 7.7 6.9 7.2 6.7 
Amarillo, Tex........ 14.3 13.0 12.1 13.7 | 13.3) 12.5 | 12.2) 11.6 12.9 14.9 15.9 16.7) 15.9 15.8 16.1 15.7 16.0 17.4) 17.5 17.8 16.2) 14.2 13.8 14.4 
Atlanta, Ga..........- 86 89) 86 86 89 84 7.9) 83> 8.5 > 8.8) 98 10.0) 10.9 10.9 11.3 11.6 11.4 10.9 10.0 8.2. 8 2) #4) 8.4) 9.0 
Atlantic City, N.J..... 10.5 10.8 10.4 10.6 10.1 10. 11.7 11-9 12.8 12.8 | 12.9 12.9 19.1 13.1 13.3 12.9 12.8) 11.6 10.3 9.6 9.6 9.9 10.3 10.6 
Augusta, Ga@........+. o 9 4.9 4.6 4.5 4.2, 4.7 5.9 7.3 7.5 8.1 8. 8.8 9.2 £6 10.0 9.9 8.6 7.3/| 5.8 5.4 4.5 4.5) 5.2 
Baker City, Oreg..... 5.4 5.6 6.2 6.2 6.8 6.5 6.6 7.2 6.2 6.3 5.1 5.3 6.2 7.4 7.9 8.1 8.5 8.1 4 9.5 8.9 6.8 5.3 6.0 
Baltimore, Md........ 3.8 4.9 3.7 3.6 3.9 4.0 1.5 5.3 6.5 7.1 7.5 7.9 8.3 8.3 8.2 7.5 7.2 6.7 5.6 4.4 4.5 4.2 4.2 4.5 
Bismarck, N. Dak....| 8.3) 8.0) 7.7) 7.7/ 7.2) 6.6) 7.4! 8.7 10.6 11.6 13.6 14 6.4 15.6 0.8 16.0 1.4 14.6 14.8 13.9 10.7 8.7) 7.9) &4 
Block Island, R.1.... 12.4 12.2 12.6 2.6 2-8 12.9 13.5) 14.8 15.6 15.8) 15.6 15.8) 16.5 17.0) 17.3 16.5 17.4 17.1 | 16.3 | 15.5 | 14.9 | 14.2 | 13.7 12.8 
Boston, Mas#......... 8.9 8.8 8.9 9.3 9.1 8.9 10.2) 10-3 11-3 11.8 11.9 12.7) 13.2 13.1) 12.8) 12.7 12.2 11.7 0.7 10.2 10.3 W.2 10.0 9.1 
Buffalo, N. ¥...00+.+5- 12.3 12.2) 11.9) 11.9) 18.0) 12.4) 11.9) 13.5 12.9 12.9 13.9 13.8 14.9 15.2 9) 5.5 | 15.8) 15.2 | 14.6 | 14.5 | 13.9 | 14.1 | 12.7 12.4 
CaGPO, Vil ccccccecccess 5.8) 6.4 6.5 6.4 5.7 5.4 4.8 5.8 7.0; 7.2] 7.6 8.7 8.7 9.2; 9.3 9.0; 8.8) 8.8 7.5; 6.3; 6.2) 5&.7 5.4 hel 
Cape Henry, Va...... 2.7 18.2) 13.1) 13.0) 13.5 13-8 | 13.8) 14.4 14.1 14.5 15.4) 15.2 14.6 13.4 12.5 12.2 12.5 13.4 11.6 11.4) 11.5 11.0) 11.1) 11.8 
Carson City, Nev..... 7.7; 7.8) 6.2) 5.8; 5.5) 4.8 5} 41] 8. $.5/| 4.1) 5.3) 6.6) 7.2) 7.5) 8.6) 10.8 19.2 12.7 | 12.8 | 18.9/ 11.5) 8.7) 7.5 
Charleston, 8. C...... 10.4 9.6 9.6 9.5 9.6 9.7 10.3) 11.6 12.7 12.0) 12.5 12.7 | 13.6 14.5 | 14.9 14.4) 14.1. 13.2) 11.8 9.9 9.9 10.3 9.9 9.3 
Charlotte, N. C....... 6.38 6.0 5.6 5.3 1.9 5.4 5.8 6.4 6.9 7.3 7.3 7.3 7.5 8.5 8.2; 8.7 7.6 7-6 5.7 5.6; 6.3: 6.5 63) 6.0 
Chattanooga, Tenn... 4.1 4.6 4.4 4.0 3.9 1.6 4.4 5.1 6.8 8.1 8.3 8.9 9.5 9.9 10.4 1.8 10.2 10.0 9.0 4 6.8 5.9; 5.1 4.4 
Cheyenne, Wyo....... 6.8) 63) 61) 67) 66) 7.0) 74) 7.0) 7.5) 82 92) 10.1) 10.6) 10.9 11.2) 12.0) 11.8 11.8) 12.1 11.1) 9.6 7.7) 7.9) 75 
Chicago, Hl..... peeane 5.4) 16.1 16.3) 15.7 16.7 16.9 16.7) 16.3 17.3 17-5 18.0 18.9 18.8 18.0 18.5 17.1) 16.3 15.1 14.6 14.5 14.5 14.4 13.9 14.6 
Cincinnati, Ohio...... 4.4 4.8 4.6 4.4 4.3 4.4 5.2) 6.4) 7.4) 8.6) 9.4 9.8 10.1 10.0 10.4 10.2 10.2) 8.9 7.6 6.4 5.6/ 5.5) 5.5) 4.6 
Cleveland, Ohio ...... 1.9 11.9 11.6) 12-4 12.7 12.3 11.6 11.7 11.8 12.5) 13.5 13.8 14.2 13.7 14.0 13.6 12.9 11.5 11.4 10.5 10.8 10.9! 11.2 11.6 
Columbia, Mo......... 6.0 6.3 5.9) 5.9) 5.5) 5.8) 6.0) 5.7) 6.6) 7.9) 87! 8.8) 88) 88) 89) 9.5) 8.4) 84) 7.7) 6.6) 6.0 6.2) 63) 6.4 
Columbus, Ohbio...... 4.7; 40) 3.9; 43) 4.4! 4.5 4.7 5.1 6.2; 7.6) 8.2; 8.5; 9.3) 9.8) 9.3) 88) 8.9) 82) 7.1 5.9 5.4 5.5 5.1 5.0 
Concordia, Kans..... 5.7 5.9 5.5 5.3 4.9 5. 4.8 5.6 6.4 8.3 9.5 9.7 0.2 10.0 10.1 10.0 9.4 8.7 8.9 7.9 6.5 5.8 5.5 5.6 
Corpus Christi, Tex../ 12.1) 11.0) 9.9) 97) 8.9) 7.9) 89 8.7 99 10.3 11.5 13.5/14.8 15.6 15.9 16.3 16.4 16.5 16.6 15.8 15.1 15.1 14.4 13.0 
Davenport, lowa. 5.5; 5.3) 5.3 19 5.2) 5.6) 5.5) 63) 7.6) 89 > 9.5 9.8) 10.3 10.3 10.5 10.2 10.1 9.3; 8.6) 6.5) 5.1 4.8 4.7) 4.9 
Denver, Colo ......... 6.1 6.5 5.9 6.5 6.9 6.4 5.8 5.6 5.0 4.6 5.0 5.7 6.8 7.6 8.3 8.7 10.2 10.8 10.5 10.5 9.3 &.3 8.5 7.1 
Des Moines, Jowa...- 5.8 60> 5.8 59 55 56.3) 56) 63 69) 7.9 9:5 10.2) 11.2 11.2 11.2 11.9 11.6 10.8; 95 76 65 60) 6.0 5.7 
Detroit, Mich......... 6.9 7.2 6.9 7.2 7.3 7.2 7.3 7.9 2 8.9 9.7 10.8 11.4 11.5 11.8 11.7 11.2 10.3 9.2 8.0 7.0 6.8 6.8 6.8 
Dodge City, Kans..... 9.2 8.2 7-7 7.3 7-1 6.4 6.8 6.9 9.0 10.6 12.4 13.0 13.8 13.8 13.9 14.8 14.9 15.2 14.9 13.5 10.1 9.5 9.9 9.7 
Dubuque, lowa....... 5.6) 60) 5.6) 54) 5.6) 5.9) 5.8) 68) 7.9 9.1 9.5 10.1 / 10.4) 10.6/ 10.7/ 10.0 9.7 8.4) 7.5 6.2 5.7. 5S) OBS 5.7 
Duluth, Minn......... 7.5) 7.8) 82) 88) 97) 97> 103) 98) 9.0) 9.1 > 9.5 10.1! 10.1 10.3 10.6| 10.9'10.7 9.7. 8.6) 8.0. 8.1 7.8) 7.1/1 @7 
Eastport, Me........ 96 96 99) 99 98 95 95 10.3 10.5 10.0 10.4 10.6 10.5) 11.1 10.7 10.8 10.5 10.5) 98 9.6 10.1 102 9.9 9.7 
El Paso, Tex ......... 0.9 11.8 10.9 11.2 10.5 9.6 9.4 9.3 9.4 9.5 9.2 9.4 10.3 11.1 11.38 11.8 12.4 13.4 14.1 14.8 18.5 11.4 11.1. 10.9 
Sh Win anne dave cocces &.! 8.6, 92) 94 90) 8.6 86> 96 10.3) 10.8) 11.3) 11.4 11.6 11.5 10.8 10.7 10.9 10.3 8.6 7.6 8.0 7.9 8&1. 7.8 
Eureka, Cal........... 6.2 5.1 4.4 4.5 4.0 3.9 4.0 3.9 3.3 3.5 4.3 5.7 8.3 98 10.7 10.9 12.2 2.2 11.2 11.0 10.7 9.0 7.9 1.7 
Fort Canby, Wash.... 11.5 10.2 10.1 10.2) 10.2/)10.3 10.6 9.9 10.5 10.7 11.8 11.4 10.8 10.8 11 11.5 12.1 11.8 | 12.0 13.1 | 13.2 13.7 12.4) 11.6 
Fort Smith, Ark...... 8.7) 4.0; 4.0) 40) 47) 43) 45) 45) 6.2) 5.7) 61) 66/ 7.3) 69) 69) 7.1) 7.6! 7.8! 7.1) 58) 48) 45) 45) 3.7 
Fresno, Cal. ...ceeesss) 8.8 9.3 8.2 6.9 6.5 5.7 5.1 5.1 4.9 5.3 5.8 5.9 5.2 5.4 5.6 5.7 6.1 6.4 6.9 7.4 8.8 9.3 8.7 8.9 
Galveston, Tex...... 7.4| 7.7) %§ 6.9; 6.8!) 68) 7.0) 7.5 2) 8.8) 92) 9.8) 10.2) 9.8 10.1 10.1 | 10.4 10.1) 9.6) 86) 8.0 82) 8.3 8&3 
Grand Haven, Mich.. 8.9 8.7 8.5 8.6 9.6 9.5 97 1.4 11.6 11.5 2.4 2.6 | 13.2 18.1 | 12.9) 11.7 | 11.1 | 10.3 9.5 8.9 8.5 8.1 7.9 8.6 
Greenbay, Wis........ 8.2 Ay 7.5 7.7 7.3 7.1 7.4 8.2 X 9.4 9.8 10.3 98 0.4 10.6 11.3 11.4 10.4 9.6 8.7 8.1 A» 8.2 8.5 
Hannibal, Mo........ 6.1; 65) 62) 60; 65) 7.1/ 68) 6.7) 8.0) 9.1) 98) 10.1/ 11.3) 11.5 11.8 11.2 10.6 10.1) 9.0) 7.4) 6.7! 5.8! 5.7! 5.9 
Harrisburg, Pa....... 5.0; 5.23) 5.6) 6.1); 5.1 5.9 62 7.6 80 8.3 95 10.2 10.1 10.2 10.3, 9.9 10.0 9.7 9.0; 8.0) 7.0) 6.4) 5.5) 5.3 
Hatteras, N.C........| 12.4) 12.1 13.0 12.9 13.0 13.3) 13.8) 14.8 16.4 16.5 16.6 16.2 5.9 16.7 16.5 16.3 15.2 14.6 14.2 14.0 13.9 13.8 13.0 12.1 
Havre, Mont.......... 7.5 8.1 8.2 8.3 7.3 7.3 7.7 8.5 9.1 10.4 11.5 11.9 12.4 5.0 13.1 13.5 14.1 14.0 14.5 13.5 11.4 10.7, 10.2 8.3 
Helena, Mont... . ...| 98) 95) 9.1 9.1 8.5 8.3 7.9 7.4 5.7 6.1 6.2. 66 5.8 8.6 91 W.0 9<£.9 10.5 12.0 10.7 8.9 7.3 8.4 9.4 
Huron, 8. Dak,...... 10.3) 10.1 10.1 10.7 10.9) 10.9 11.1 12.1) 13.8 15.2 16.1 16.5 16.8 17.1 16.8 {7.1 16.6 16.4 15.1 13.2 10.2 9.7 9.9 W.2 
Idaho Falls, Idaho...; 8.5) 7.5) 82) 8.1) 7.9) 7.1) 69) 6.7 6.7 7.8 9.2 89 9.1 9.3 10.3) 11.4 12.1 B.S | 19.5 | 12.1) 11.6 | 10.3) 8.7) 8.5 
Indianapolis, Ind.....| 6.8 6.9 6.6 7.0 7.2 6.7 6.9 7.5 9.0 9.1 10.2 10.1 11.4 10.6 10.7 11.8 10.9 10.6 9.9 9.0 7.3 6.9 7.5 6.4 
Jacksonville, Fla..... 6.4; 66) 68) 60) 56, 5.3) 58) 7.2) 8.5) 96) 10.2) 10.3 11.3) 11.2) 11.5) 11.8/11.6 11.0) 9.3) 7.8! 62 6.4, 6.5 5.6 
Jupiter, Pla.......... + 0.1 10.0 9.4§ 8.9 8.4 7.9 7.9 8.8 10.6 11.4 12.6 13.2) 13.7 14.3. 14.0 3.7 | 13.5 2.3 21.2 11.3 11.1 11.5 11.7 10.6 
Kansas City, Mo...... 6.1 5.9 5 6.9; 5.5, 5.6) 5.8) 65) 7.0 7.9) 86 8.7) 9.6) 94.10.00) 9.6) 95 9.7. 9.1 7.5| 5.3) 5.3) 6.1 6.0 
Keokuk, lowa........ 5.5; 5.1) 5.5) 5.9) 5.5) 5.5) 5.9) 65) 7.4) 8.3) 85) 8.8) O95) 96) 95 95) 9.9) 9.4) 8.4) 7.2) 5.6) 5.0) 5.8) 5.7 
Key West, Fla.... .... 11.0) 10.9 10.7 | 10.9 11.0 11.0) 11.1) 11.5 11.5 11.5 11.8 11.8 11.5 11.8 11.7 12.6 | 12.6 12.2 | 12.1 | 12.2 12.0 | 12.0 | 11.3 11.1 
Kittyhawk, N.C...... 12.6 | 13.1 4.0) 15.0) 16.1 16-2) 16.3) 16.5) 17-4 18.0 17.8 15.6 17.2) 18.8 18.6 19.3 19.5 17.3 16.8 16.7 14.7 14.3 13.9 13.1 
Knoxville, Tenn...... 3.3; 3.1) 3.1 8.4' 3.4) 3.7) 3.6 1.5/6.6) 6.0) 6.2) 6.7! 7.9! 8.1 7-7 7.8; 7.6) 7.6; 6.6) 5.8! 4.7! 3.7) 3.6) 3.97 
La Crosse, Wis........ 6.0 6.2 6.4 6.8 6.5) 6.4 7.1 8.2 8.4 8.5 9.3 0.6 0.4 0.4 9.1 9.4 9.7 9.1 4.8 7.7 6.7 6.0 6.2 5.5 
Lander, Wyo.......... 3.9; 3.9) 38); 3.6) 3.4; 2.8) 3.0) 27) 2.3) 3.5 3; 4.3; 4.7) 6.0; 6.7; 8.0/ 9.6| 92) 8.7) 7.9) 7.8) 7.3!) 6.4) 4.7 
Lexington. Ky........ 9.9; 10.2) 10.2) 9.7) 9.4) 9 9.1 9.5; 9.6 10.1) 11.1) 11.2) 11.6 11.9 12.0) 12.6 | 12.4 11.5 10.0) 8.7) 8.5!) 8.4) 86) 8.6 
Little Rock, Ark...... 3.5 4.0 2 4.2 4.6 4.5 1.3 1.5 5.2 6.2 6.9 7.2 7.0 7.5 7.3 7.5 7.5 7.3 6.4 5.4 4.8 4.4 3.9 3.6 
Los Angeles, Cal.... 2.6 24 2.4 2.0 3.2 2 1.9 19 2.1 2.4 2.5 8 3.4 4.3 5.7 7.0 8.2 5 8.3 8.2 7.5 5.5 4.2 3.5 
Louisville, Ky... ....| 5.6) 5.6) 5&1) 5.4) 5.4) 56 6.0) 7.0 7.6) 86 8.6) 9.3) 9.9/ 10.7 10.1| 10.1, 9.6 9.0 7.7 6.9| 6.1. 5.7. 5S B44 
Lynchburg, Va....... 28' 3.0; 2.6) 3.0; 2.4) 2.4) 3.0) 3.9 4.7; 65.6) 5.9| 6.8/| 6.8) 6.8/| 6.5; 6.38; 65 5.9) 5.2] 8.6) 3.5) 8.4) 32! 3.5 
Marquette, Mich...... 9.5; 9.8) 9.8) 9.7) 96) 9. 9.1 | 10.2 | 10.4 | 11.4 11.3 10.6 | 11.8 | 12.1 | 12.2) 11.0) 9.7) 9.9) 9.0) 7.9) 7.7 8.2) 8.3) 9.2 
Memphis, Tenn....... 7.9; 8.2) 6.2) 7.6) 7.8) 7.9) 7.9) 7.7/ 8.0) 8.2| 8.6) 8.9) 89/ 88) 9.0) 9.9! 10.0) 9.6!) 8.8/| 7.1/| 7.0) 7.5! 7.2) 8.0 
Milwaukee, Wis...... 7.8; 8.0) 8.3) 8.2/ 8.0 € 8.1) 85) 9.4) 10.6) 11.2) 11.6 | 11.7) 11.5) 11.3) 11.8) 10.9 9.9 92) 8.0) 7.8) 7.5) 7.5) 7.2 
Mobile, Ala.. ........' 5.0 5.4 5.3 5.0 5.1 5.2 1.8 5.2 5.8 6.8 7.6 8.3 10.4 10.9 12.4 13.5 13.1 11.9 9.7 7.6 6.7 6.2 5.7 5.1 
Montgomery, Ala..... 5.5) 5.6) 6.1) 4.4) 4.4) 4.1 41.0; 4.8) 6.1) 6.5] 6.8) 7.9; 8.8) 8.9; 8.6) 9.2] 89): 88) 7.1) 5.4/ 5.4) 5.2) 5.0! 5.4 
Moorhead, Minn...... 91; 96) 93) 95) 96) 94) 10.0) 10.1 11.2 12.1 | 12.2) 12.3 | 12.3) 13.2) 14.1! 14.3) 14.1 13.5 13.2) 11.9 10.4 9.2) 84) 85 
Nantucket, Mass.... 10.0 10.1 10.8) 10.9 10.8 11.8 12.3 13.5 13.8 14.4 14.4 14.2 13.9) 13.8 13.7) 13.0) 12.5 11.9 11.1) 10.5 10.5 10.4 10.3) 10.2 
Nashville, Tenn ...... 4.0, 40) 3.4) 3.4) 3.7) 3.8 4.0; 4.9) 5&7) 6.4) 7.1 8.3); 8.9) 9.0) 9.0) 98; 93) 9.1!) 8.4) 7.9) 5&7) B.S) 4.8 3.9 
New Haven, Conn... 6.8 7.0 7.3 7.9 7.7 7.8 9.0 9.9, 11.0 11.8 12.4 12.4) 13.6) 13.8 13.7 13.5 | 12.4) 11.1 9.4 8 8.7 8.2 8.0 7.5 
New Orleans, La......| 7.0) 6.7) 6.1) 63) 60) 60 6.2) 66> 8&2 8.9 9.0! 84 9; 9.8) 10.4!) 9.7 | 10.0; 10.0!) 9.5) 7.9) 7.1) 6.8! 6.6) 7.0 
New York, N. Y...... 12.2) 12.7 12.7 | 11.9 | 12.9 12.8 | 12.0) 11.8) 12.6 13.6 14.20 14.7) 15.2) 15.4 16.4) 16.2 15.4 15.5) 15.0 14.5 13.4 | 13.2) 12.9 11.9 
Norfolk, Va........... 7.8 7.5 7.6 7.4 7.6 7.4 ba 9.4 10.3 10.7 10.3) 10.5 10.8 10.3 9.9 9.6 9.1 9.1 8.4 7.9 7.5 7.2 7.1 7.5 
Northfield, Vt........ 5.5 5.8 6.3 6.5 6.2 5.5 5.9 7.2 8.4 10.5 11.8 2.7 | 18.7 | 18.5 | 13.7 | 18.8 | 12.9) 11.1 9.7 7.8 7.3 7.0 6.6 6.4 
North Platte, Nebr...) 7.3 7.5 7.3 7.3 7.3 6.3 5. 5.9 7.5 9.6 10.7 1.3 | 12.9 13.6 | 13.2) 183.5 13.4) 12.6 2.5 | 13.3 | 10.7 | 10.2 9.6 5 
Oklahoma, Okla....../ 6.9) 7.4) 7.5) 7.6) 7.4) 68) 6.6) 6.9) 8.5 10.5 12.4/ 13.2 12.4 12.1 12.7 124 12.2 114 104!) 9.2 7.5) 7.2! 7.2) 7.8 
Omaha, Nebr ......... 6.5; 6.3 5.9 -1} 6.0; 6.3); 5.4) 5.8) 6.9) 7.9) 8.4) 9.2) 10.3) 10.7 | 10.6 | 10.4/ 10.5) 9.3) 9.0! 8.5! 69! 6.3! 67! 7.0 
Oswego, N.Y......... 9.0 9.0 9.0 9.0 9.4 9.8 9.9 10.0 10.4 10.7 11.2 11.3 10.5 10.3 10.2 9.4 9.0 7.9 7.8 8.1 8.3 8.5 8.7 9.0 
Palestine, Tex........ 3.6; 3.8) 3.6) 3.8/| 3.9/| 3.8 2.7) 4.6) 6.5) 6.4) 6.9) 6.7) 6.2) 7.1) 67) 68) 6.2! 63) 5.9| 423) 29! 3.2) 3.5] 3.9 
Parkersburg, W. Va..' 4.1' 4.3! 3.8! 4.2/ 4.31 4.0 4.3! 4.9!) 5.7! 6.1! 69! 7.5!) 8.6! 87! 93! 95! 85! 80! 6.7) 49) 43) 48! 49) 4.6 
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S—_areen nk <<a... 
Tams Vill. —Rensttont winds | from observations at 8 a. m. and 8 p. m., daily, during the month of May, 1897. 





























| Component direction from— Resultant. Component direction from— Resultant. 
Stations. | Derectd - Stations. - ane - oo 
rection Dura- rection Dura- 
N. 8. B. W. ‘“trom— | tion. . ™ 2 - W- “from— | tion. 
New England. Hours. Hours. Hours. Hours. ° Hours. Upper Lake Region—Cont'd. Hours. Hours. Hours. Hours. ° Hours. 
de. ccossccvcesseenenses 16 25 17 12, 8. We 10 Greenbay, Wis .........cccceceecees 19 24 12 18 8s. 530 w. 8 
TE Mic cc6s ontece cacocscsvcee 15 20 15 21 s. Ow Se RN ia cnn snncceeceecces 31 9 25 16) n.2e 24 
ES Wis 6ecs caevesteceeonseces 29 15 a 8 mn. 4e. 4 North Dakota. 
Boston, Mass... «... 0.0. seeeee cones 18 21 14 4 s. 73 Ww. 10 Moorhead, 7 Pibipiicineendvees 22 20 23 17| n.7e 6 
Nantucket, Mass...........+.eeeeees 11 29 15 2 s.2lw 19 Bismarck, N. Dak........ .....s0+. 26 16 18 13 nu.e 11 
Woods Hole aoe. P ps eecaeenees 4 19 6 6/| s. 15 vane. ie a enc euidens 26 19 16 12 n.380e 8 
Block Island, R. 1...........00ece0s 14 20 14 83s. T2 w. 20 Per Missiesippi Valley. 
New Haven "AL inakéedheeacnenees 2 26 14 13 sos. Me. 4 St. pas DT dhisGueetbbid eeeseese 26 21 & 3 | n.v4w. 18 
Middle Atlantic States. La Crosse, Ww is. Daveniaas ebesnis 10 13 4 8 s. 53 w. 5 
Albany, N. Y¥.. +. scececceeceeeeeeees 20 24 6 19 8s. 73 Ww. 14 Davenport, Iowa .............6005: 20 18 2 29 n. 88 w. 7 
Baghemton, x, Vtecccccenercecnnns : 10 7 5 138 on. 69 w. 8 Des Moines, lowa...........+s0000+ 29 17 11 20 n. 387 w. 15 
New York, N. Y¥....- 0s. csceceeceees 17 7 11 4% s. 52w. 16 Dubuque, lowa ...........00. cscs 16 17 8 31 ss. &8 w. 23 
Harrisburg, A A eit teduaaheuweneen 21 14 12 24 86n. Ow. Be fF ME, Bi ececcasccnce cocceocse 2 23 10 4) s. 8w. 14 
Philadelphia, Pa ........+sceeeeeeees 21 3 9 22. «os. Sl w. 13 Cairo, I DAE nshpcdewadcavedons 30 15 19 13 on. We. 16 
Atlantic City, N. J...... 6 cece ec ecnee 17 27 ” 2 8s. Ow. SD |) SOCRMMMGNE, Fil. cccccccscccccscccese 19 26 9 19| s. Sow. 12 
PEGE, TEE 6 ccsceseeccceccocese: 20 18 14 % n.8w. 11 Hannibal Mo.+................0... 8 14 5 13 s. 53 w. 10 
Washington, D.C ....... cece cece cee u ‘ 9 18 «6. SAW. Pf ek ML, PS dnkons énse sevccdvccces 14 26 14 18 s. 18 w. 13 
Lynchburg, Va@.....---.eeeeeeeeeeees 7 22 11 3 s. 70w. 15 Missouri Valley. 
Norfolk, Va «..00.-cvcccccscccevevess 18 23 19 15s. He. Df GS BI sreccncces coccesese 11 7 11 10 =n. i4e. 4 
South Atlantic States. Bansas City, MO ....ccccececceccece 28 18 16 13; n.ive. 10 
Ceemtatta Te. C oc cccs coccccesce soccce 1 2 26 11 s. Re. 17 «Springfleld, Mo........cccssscsseess 19 24 19 15s. 89e. 6 
BeGONTOS. Ti. © cecccce covccececccess | 22 12 19 n.74Ww. fo  “ Sa enQRsE sess 18 6 20 14s. 37 e. 10 
Kittyhawk, N.C. .....cccecceeee wees 22 20 20 19 n.2e. ef i. Ps p0dn6e veces s 660sss sees 21 2 18 2 5s. Se. 6 
PORE, Th. Cocccccccces cscccccccees 23 #” 4 2 xn.i7w. BD || BHOUR ClEy, FOWOT. cc cccccccccs. cece 10 15 6 5 s. lle. 51 
Wilm ngton, WW. C ccccccccccccccscess 2 6 12 16 =o s. 39 w. © ih I Uh SEE nenaes veancnscuccecese 17 23 2 13 os. Gle 12 
Gente, B. Go ooce cccsccccccevcess a 25 16 17 8s. 3w. Ee PR wads cosctcsceses cscs 19 7 19 14s. Be. 9 
AUBUSTA, GA... 66. c cece ee cece wee eees 2 18 12 1s 1.45 Ww. 8 Yankton, 8. Dak..............00++ 16 20 17 16—Ssos. Me. 4 
Savannah, G@ ..... 0. ec ceeeeeeeees . 14 31 11 16s. 16 Ww. 18 forthern Slope. 
Jacksonville, Fla........ssecesseees 16 P74 3 15 s. %e. SS ine a aE 20 15 16 2% nn. 63 w. 11 
Florida Peninsula. Miles C ity, EE Lindt dq eaptnses coun 2 18 21 16 on. 59e. 6 
Tupliter, Fla ..... se cccececeesweeeenes 17 20 20 5 s. Se. G | BelemS, Mons «2.22... cccccccccccees 13 23 8 360s. 70 Ww. 30 
Key West, Fla .....-cceccecccenecees 19 8 35 9 n.67e 3S | Rapid City, &. Dak ...cccccccesceces 21 20 16 2 n Sw. 7 
TMP, FI occsccccscccsscccecsvees 23 5 21 23 xn. 6w. SD 1) CD, WHO voccccccccveccccccss 25 19 9 2 on. 65w. 14 
Eastern Gulf States. Pt STDS, dheveecidss seetecere 19 24 17 21 ss. 39 w. 6 
EEE, TOE + nance d e+ 900s eHee cocececs 2 16 12 900 on. 72 Ww. 19 North Platte, Nebr................ 13 27 16 19 s.l2w 14 
EEE. IPED on cces be60 bcceccevccce 2 23 13 22 1s. Ti w. 9 Middle Slope. 
PE AED on ccecd endocccessccee sone 26 21 4 18 n.70Ww. dk. 3 Sho 15 27 14 19 &s. Ww. 13 
Mont 4" i cated ddeabyeeaseere 23 14 15 4 n.45w. ie, “a 28 8 16 2 n. 19 w. 2 
Vicks are. MISS... ceceeeceeccesees w 18 21 17 on. Be. 4 Concordia, Kans .......cccececceess 14 29 16 11s. 18e. 16 
New Orleans, La bbecshcesecoseccoens 2 4 4 14s 8. 73 e. 10 Dodge City, Kans ..............05. 14 31 20 8 | s. Se. 21 
re Gulf States. Wr, SEnatnc6aseene ceceseeees 18 23 19 5 s. e. 15 
Shreveport, La........e.ccceweeerees 16 22 25 16 «os. Be. 11 Oklahoma, Okla...............0:. 15 29 23 7| s. We. 2 
Fort Smith, Ark. ....66 0 ccecee ceeees 15 12 81 14 on. Se. 17 Southern Slope. 
Little Rock, ATK ......:s000eeeeeeees 29 18 14 17 n. 11 w. BG | ADM OMS, TOS occccccccccccccces sess 13 32 29 6 6s. Se. 30 
Corpus Christi, Ws sbecaneoesseocce 6 28 41 2 s.6le CS f SE Db cnees yee cese.eccesns 16 32 13 8! s. 17e. 17 
Galveston, T@X «....cecccecceeeeeeee 8 34 7 10 «8. Be. 31 Southern Plateau. 
ED, SUE no ods cneeseescesereee 15 30 4 7 8. 8e.  2}y | sarees 20 7 30 19 n.4e. 7 
San Antonio, TeX .........seeeceeees 18 21 36 2 s. Se. SS || Bemte FO, TH. MOR ccc cccccccccccess 14 24 26 16 = os. He. 14 
Ohio Valley and Tennessee. Ns Ms n540° vecccs veecses ve 3 6 27 19 n.2e. 19 
Chattanooga, Tenn 28 17 10 21 n.45w. ef Wcaae  ccbaesscsoecacess 13 uM 10 160s. Ww. 12 
Knoxville, Tenn 29 8 15 23 on 36w. 14 Mildie Plateau. 
Memphis, Tenn 2B 14 19 2 xn. 6w. BE ty SS ror 3 12 6 3 on. 69 w. 31 
Nashville, Tenn.......... «+. oe 31 11 8 2 n.27 w. 22 Winnemucca, Nev .............+++- 26 14 19 19 «=n. 12 
Lexington, Ky. .......sceeeeeees = 2 18 13 3 n.5d9w 18 Salt Laze City, Utah. ............ 17 22 28 14 s. Me. 15 
Louisville, Ky... eee cceeeeeereseeees 17 2 14 3 s. 70w. 12 Northern Plateau. 
Indianapolis, Ind «....6.. eee ceee ees 21 17 a) 2 n. 75 w. 16 Baker City, Oreg.............+. , 7 26 11 2 n.d w. 1 
Cincinnati, Ohio .......6.c cece cece 19 p 7 22 «6s. 79 w. 5 Idaho Falls, Idaho............. aan 44 32 4 8! s. @w. 9 
Columbus, Ohio ..... 6... cece ceeeces 16 17 10 32 ~—sos. ST Ww. 0 aan conc cecundéos-eces 14 28 15 20 s. Mw. 15 
Pittshurg, P@ «..ccec eee ceceeer eens 19 20 7 30s. SS w. 2 Walla Walla, Wash.......... sani 20 29 10 9 «s. Ge. 9 
Parmessyere, Mp Wehsseasecsese oe 22 25 9 2 s. 77 w. 13 North Pacific Coast Region. 
Lower Lake Region. Fort Canby, Wash............0.... 7 18 6 16 on. 48w 14 
Buffalo, N. Y.. sédbess 10 22 12 33 Cs. COW. 24 Port Ange es, PN Paes vucakeeehe 2 0 7 Pa, n. 83 w. 16 
Oswego, N. Y.. 11 24 14 27 s. 4w. BD fh Ps PE adc cone cccetces ceces 26 19 9 18 n.52w. 11 
Rochester, N. Y. 16 18 11 aT s. Bw. 16 Tatoosh Island, Wash............. 11 2 13 2 s. aw. 1 
= nee 9 240 9 360s. OB w. SD |) PORRIRME, GRO oc ccccccceccccccc cess 29 13 5 32. on. SO w. J1 
Cleveland, Ohio 20 23 6 23 s.8lw 19 Roseburg, Oreg ...........60+000005 3: 5 13 4 n2.2w. 30 
Sandusky, Ohio 18 2 i) 2 «0s. 79 Ww 20 Middle Pacific Coast Region. 
MN cis cheb anseedet ooeeees 13 12 10 38 «1. Sw 0 Tr Ps BEE onneed pecddncces seesuct 26 13 6 31 on. Ww. 63 
Detroit, peek pinavnseheecensenes sos 16 22 9 34 8. 7Ww 2 Redbluff, Cal............ iutunen cus 25 2 23 2 n.%e 11 
ypper Lake Region. eS eee ° 15 85 1 2 s. 3w. 34 
Alpena, Mich eecescccecescces eee 22 16 18 2 n.4w 7 San Francisco, Cal................. 2 23 1 49s. 66 W. 52 
Grand — See 21 20 4 7 nsw 18 South Pacific Coast Region. 
Marquette, Mich .....+..++++ TTT Ite 82 11 9 2 n.44w SD || PROGRO, Gib csccseccccs cvccvcccses 35 5 6 0 n.48w. 45 
Port Huron, Mich. .... 6.0. scceeeeees 3 Ba) 8 1 «OW. 8 Los Angeles, Cal ...........-0+ «+ i) 4 12 30 «os. Ow. 23 
Sault Ste. Marie, Mich.............. 5 9 21 3 n.id4w SD |) GE I, GEE hk ccaccecccccccccsces 3 18 8 28 «n.7lw. 2 
SA Tn dx odin exugdebenwaceoness 25 14 7 4 n.5tw 20 San Luis Obispo, Cal.............. 22 11 2 30 «on. Sw. 36 
Milwaukee, Wis,.....6..0.cceeeveves 2 13 7 21 uww 10 








*From observations at 8 p. m. only. t From observations at 8a. a. mM. ». only. 
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TasLe IX.— Thunderstorms and auroras, May, 1897. 
sé Total 
States. SS Pe) ele 8) 6) |B) o | 20) a1) a8) 28| 26 | 15 | 16 | 27 | 28 | 10| 90 | 21 | 98 98 | 96 | 95 | 96 | a7 | a8 | 90 | 90 | 22 x 
zs 2 
Alabama......... : 
A. 
Arizona.........-. 4 
Arkansas ........ i 
California.... ... ’ 
Colorado......... T. ‘ 
Connecticut ..... T. d 
Delaware ......-- 4 T. 
Dist-ofColumbia 4 Tt. heh 
Florida ......... 38 Tr. 
Georgia .....-+++. nO T. : 
: SP 
Idaho ....... ones 36 «COT’”~«j. 
A. |. 
Illinois ........... iy 
A. |e 
Indiana ......... 49 T. 
A. 
Indian Territory. 7 i =. 
A 
Iowa ...... - 101. T. 
A. 
Kansas .........- 73 T. 
A 
Kentucky........ 7 | T. 
A. 
Louisiana ........ 51 | T. 
A. 
Maine........... 13 ‘iT. 
A. . 
Maryland ....... $1 | T. 
A. 
Massachusetts... a 6 COT.~ 
A. 
Michigan ....... % *T. 
A. 
Minnesota ....... 69 «COT ~. 
A. 
Mississippi Seecece 45 T. 
A. 
Missouri .......... 9! T. 
A. 
Montana......... 40 «iT. 
A. 
Nebraska ........ 139 | T. 
A 
PD Sacccaces 39 «&T.~ 
New Hampshire. 23 
New Jersey ..... 54 
New Mexico..... 42 


New York........ 93 
North Carolina .. 60 


North Dakota... 39 


Wssevercecesss| SO 
Oklahoma ....... 20 
Oregon iabaes 60 
Pennsylvania.... 93 
Rhode Island .... 6 


South Carolina .. 42 


South Dakota.... 46 


Tennessee ....... 49 
— 91 
Re 32 
Vermont......... 13 
ee 87 
Washington...... 51 
West Virginia... 37 
Wisconsin ....... 58 
Wyoming ........ 11 


Sums ....... 2,644 


ea 


OP SP SPP PAP AP SP AP bab apap ppp ap apap ay 
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TaBLe X.—Hourly sunshine as deduced from sunshine recorders, May, 1897. 

















Percentages for each hour of local mean time ending with the respective hour. 








a 
S 
Stations. 2 A. Ht. P. M. 

E | 

s 5 6 7 8 9 10 11 Noon 1 2 3 4 | 5 6 7 8 
Albany, WoT ...--- sevecevescvesccvccvvese T. 3 2 8 «6 0) 8! 71 7% 73) 71| 68 7| 52, 42 @ 21 
DM 6Gh4  esdnndGesededucesseseseus ‘Be R2 %7 73 77 78 76 78 7 71 73 73 rt 68 66 67 v4: 
MED GOR Weed 006000 cocccccccceccccces P. 67 65 62 63 65 70 65 61 60 67 71 63 60 ey 49 58 
Pee T. 68 53 «61 62 65 70 75 80 = 66 62 58 46 46 29 27 39 
Binghamton, N.Y..... ...ceecceeeeceeees T. 2 2 #8 49 0 68 66 64 54 46 38 38; 31 25 7 33 

| 
CEE MME. .cccaey cdsnenceovesse! Ee 68 71 71 72 72 7 83 71 67 | 7 7 7 73 54 58 53 
No ccuh anuhetegedes seeaes-eek >. 13; 83 80 & 238, & 58 3 58; @| 47) 52) 2 8 8 @ 
Dt Mie Tt. Wun cecaacheosesentvcense eves y A 32 32 41 B44 68 71 % 80 79| 7 71 70! 54 45 34 33 
I TE nnn tidie ceacee o400eans yo 7 52 57 &4 91 93 95 95 | 92 92 82 73 64 61 70 
Chattanooga, Tenn ..... «sc cecceeeeeeee T. 48 es 80 60 6 64 70 65 64; 68 59 56) 61 38 36 50 
GG TEGO 6 sn ce scecss cenesceccecess P. eo 41 7 8 S&S & TF 7 61; 6 62 7| 82) & 8 2 
SL, Fit ach bbngedad dpebbesadécessvess T. 49 48 50 63 71 75 75 7 7 78 re 62 58 39 33 35 
Cimoimmatl, ORIO ...csccccccscccccccccoese T. 58 53 56 55 67 69 69 7 71; 68 69 65 60 58 58 69 
Cleveland, Ohl0 .......ccececcceeeceeecees T. 8 6 7 17 33 50 62 66 7 65 60 51 39 31 24 2 
Columbus, Ohio...... dhehecneustodeseces T. 40 35 35 43 64 76 7 7 75 | 64 69 63 53 53 50 50 
INE SDN, 5. csc sndadncsdberinsenbsove P. 3 7% 7% of 8 8 1' 80 73] 6) 68 6| 583\ 7 #& @ 
BOD BEOUNOD, EOWA c cscccccecos cevesecscces T. 63 71 68 68 76 82 80 86 83 83 76 69 59 55 54 7 
ED, nach badeeedes 6ee cedeed dane T. 33 29 29 50 61 68 71 7 ve 75 68 64 58 33 24 2 
Dodge City, Kams .......ccecccceeceeecee P. 22 32 52 65 69 68 73 68 68 Fi 73 79 73 64 2 38 
Dubuque, Lowa . «1.65 cecce cece cceeceenee T. 5O 52 55 75 87 86 89 a9 91; 91 73 7 62 50 45 36 
Masteart, We. 1.cccccvccvcccescovecese cece P. 7 16 15 18 23 28 32 33 35 43 39 36 35 30 25 19 
DID sthanocceder csuaveceessedadeueneds T. P-.) 26 30 40 59 nh 66 71 75 7 70 60 56 42 30 ps) 
EE MLS das be veteusageuveteuseeteeess P. 8 10 30 39 46 58 65 66 75 7% 68 64 64 58 39 26 
BI, CRE cascccccucse covccececcoesecoss T. 78 7 78 83 7) 94 4 95 % 93 04 92 89 82 81 90 
GPO, BOE <occces cococcccesseess wh Nesetas 31 72 7 79 75 78 76 7 73 83 KS 81 7 Le eee 
I TE anes saanked ease sat .c0beee T. 69 58 61 68 7 80 82 80 84 7 73 68 61 53 39 38 
DP hinGe Gdcnces ¢b0000s606e00es P. 64 7 75 74 73 7 74 78 7 63 71 7 65 61 60 49 
Idaho Falls, Idaho ..... ..cccececeeesees T. 43 39 40 63 7 85 85 89 87 82 77 71 60 41 23 -2 
Indianapolis, Ind... ......6.cseeceeeeceeee T. 64 61 64 68 72 70 69 68 7 7 wi 72 64 54 53 62 
Kansas City, Mo .....cccccccsescccscseces P. 39 33 46 53 56 68 r 65 70 7 77 63 65 58 42 39 
Pe Wes WE o0se cose ccsccencvecccceses| BP, locaces 75 79 S4 49 91 92 OF a7 S4 49 &5 S4 68 ae 
Little Rock, Ark ......6ccccsccccccecccees T. 52 M4 60 71 83 SS 90 91 87 91 91 91 R9 7 5S 3S 
BGG BUMGISS, CBbecscces srccscccese sscece P. 0 4 9 10 18 33 48 65 72 75 "g x3 81 7 54 25 
MMOUTEIE, BG ccccceccccccccsccceccce: cece . o 69 62 68 70 ve 73 79 82 R2 76 72 70 62 57 57 71 
Minneapolis, Minn ..........-eeeccee ees T. 30 45 55 56 56 61 56 57 56 68 66 67 55 43 36 30 
iD i. cd spanedeceehs banded ods T. 7 62 61 65 71 rr 75 79 80 %7 74 66 64 64 60 57 
SE NE. EM. coset ne coeeessoucecteces T. 60 59 58 60 69 72 70 74 75 68 7 63 49 2 4 | cece 
BOO WOU, Wee Be cccccccsccccccvcccces ol 41 38 D4 63 ? 75 76 84 89 83 83 ~y 72 3 84 36 
ES WEG cetcsvbe veccescccoeeeceses P. 28 31 39 2 52 50 51 50 51 46 46 49 49 2 20 10 
Cau) bunseous- 66a odudeabers P. 55 65 69 70 7 80 78 78 7 76 79 74 63 59 45 34 
IED, BUD. ci cece cccecesscccsoseces T. 66 62 63 64 69 7 79 83 83 aT S4 73 65 59 56 62 
i , wndch shebeheoeeee beenteeoes P. 100 OF ne 95 99 90 9S o7 98 96 SS 85 85 84 6 80 
Pittsburg, Pa......... EER OTe 7, 28 26 pay 30 40 56 2 6S 71 65 66 60 44 30 29 2S 
TED idegusenavecscsécesseccetenns T. 0 9 22 36 43 49 58 63 65 65 66 56 2 42 20 5 
PE, DOOR. cic covccctccccecssectcces|| By 49 46 49 53 56 68 75 7 73 rp 72 68 56 49 49 54 
CN, 5 ncn os sdnanaes cons cbeeseee P. 49 45 55 rd 58 65 70 63 67 68 69 69 64 64 56 D4 
i T. ' s| 37 58 7%! 8 91; 9 6! s7| 81: 77/1 89 2 6 4 
PEGONNENs Wis BE ccccveccesnecccs ccccccsces yd 37 32 31 33 8 47 46 51 46 M4 51 49 48 40 35 31 
Ci: RL De cc00es cqevecsesoescrececsces Te 49 60 69 74 78 87 88 91 81 7 80 76 79 71 52 53 
BS. PORE, MEME F cece veccccscvcccecsccceses P. 41 41 52 M4 51 55 41 29 31 ee} 51 62 61 58 38 43 
Galt Lake City, Utah....ccccccssesccccces P. 7 7 79 7 M4 S4 85 78 66 69 71 69 68 rf 53 50 
BOM GMO, COL occ cccccccccccccccscccccces P. 13 16 14 16 28 45 61 Ys 68 69 67 65 58 57 a4 50 
San Francisco, Cal... .....cecccsecese ses y 22 36 45 52 56 81 96 9S 99 99 «8=6100 91 78 59 85 36 
SOE Gh Wis MEER ccccce coccccceccccesece P. 36 49 72 79 79 85 7 70 6S 55 51 45 49 38 21 7 
SPUN GED ov were ccoves ccccrecusesesese P. 75 72 7 85 M4 SS 90 85 87 80 82 8s 73 50 GP leccces 
Sn MD «su0o00b40crn0eeedeede ceeces 7. 44 45 54 59 59 65 SH 95 89 89 90 87 7 55 43 40 
Spokane, Wash... .....-.scsccccssccceecees P. 38 40 53 67 7 S4 st 86 93 8S 86 7 74 59 47 41 
Ds IED 000605 ve scocsecseeoocesscceese of He levvcee 83 84 82 79 85 82 7 82 82 80 73 72 7 FS \ccccee 

WHE, BEB c cccccncccccccccccceces oof We 7 62 72 83 95 99 99 99 96 Of 93 89 85 79 Dj ocess 
WOO, Bs GO ccccceces cocccccceccoce P. 46 45 44 59 67 70 74 71 66 7 64 69 62 42 36 42 
WeeeOee, BF. O sc ccscccccevcceccoccccce T. 14 11 69 81 9 ov oT os 95 89 81 72 52 21 25 








* All values are for 28 days; the total possible and personal estimate for 31 days are 454.9 and 38 respectively. 
+ All values are for 21 days; the total possible and personal estimate for 31 days are 460.7 and 48 respectively. 


Hours of sunshine. 











Total. 
: yt 
‘ 2 = 
—_ = c= 
& = | 83 
° & 2 
< = £5 
Hours. Hours. 
242.1 454.9 53 
316.6 482.6 73 
277.6 443.8 63 
255.4 443.8 58 
206.8 451.9 46 
329.5 7.4 71 
196.0 451.9 43 
244.1 412.4 59 
346.3 430.7 80 
248.3 434.2 57 
293.5 449.1 65 
279.1 451.9 62 
281.5 443.8 63 
182.3 451.9 40 
262.4 446.7 59 
320.5 446.7 72 
323.7 451.9 7 
245.3 451.9 4 
278.5 441.7 63 
326.1 451.9 72 
130.7 460.7 28 
242.1 451.9 54 
235.8 449.1 53 
387.6 439.0 SA 
$11.7 21.8 74 
304.3 446.7 68 
821.2 467.4 69 
291.9 454.9 64 
300. 446.7 67 
263.9 443.8 59 
348.5 414.6 M4 
346.3 434.2 80 
216.1 432.6 SO 
310.8 441.7 70 
249.0 460.7 4 
302.6 436.7 69 
264.6 423.7 62 
304.9 449.1 6S 
195.9 457.9 43 
314.1 449.1 70 
318.8 446.7 71 
399.3 430.7 93 
212.3 449.1 av 
197.8 457.9 43 
283.0 464.1 61 
285.2 464.1 61 
206.6 436.7 68 
195.0 454.9 43 
834.7 443.8 75 
149. 316.1 47 
326.9 449.1 73 
210.4 430.7 49 
819.9 441.7 72 
260.8 436.7 60 
330.3 428.4 7 
321.4 471.3 68 
328.8 71.3 70 
333.2 419.8 79 
71.3 428.4 87 
-6 443.8 5O 
307.8 432.6 71 


Personal esti- 
mate. 
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TaBLE XI.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 
0.75 in 1 hour during May, 1897, at all stations furnished with self-registering gauges. 












































| cated $35 
Total duration. E Ss Excessive rate. ws g € Depths of preciptation (in inches) during periods of time as indicated. 
| ) =} 
Station. - ri HA - a ; ' 
= Su5 a _ £52 5 0 1 | © |) 8 | 8 | % | @ | 4 | 530 | 6 | 8 | 100 | 120 
& ——- = «~~ aogee Bates gs * min. min. min.| min.| min. min. min. | min.) min. min. | min. | min. min. min. 
~ - _ . -— — = —_ —— 
a L 
1 2 s || 8 ¢ ? a a 
Atlanta, Ga........... BF leoccosseve os tenenenei WED luscnenaanene| randssenesvslesuesalecess slbeseselseniey beseveclessevslseess » ebncfesenes|eetensisssens | ABB Tivcccclonsens fooeeee 
Atlantic City, N.J-...) 1-2 cece ceeeee tonnes eeeees ee Se? SEAS ee nt teeeee eeeses |eseseeleceeeeleeees eeeeee teense Jeseees eeeees 0.28 |....5. i suescelveness 
Baltimore, Md........- 21 1.48p.m. 2.35p.m. 0.72 1.49p.m 2.00p.m. 0.01 0.57 0.67 | 0.70 | O.71 |.cccccleeeeeeleeeee: seeeee Jeveeeelereens ; oocee| covce|coesecleovece 
Binghamton, N. ¥ .... [-2d «++ seeeeee seeeeeeeeees DEF bn. ccccencses] casdundgherelenecestadenastescbaslinsvabiiewseclssancaeueds locosscles seeclocoes: feccees OGD foveccelccseeilesices 
Bismarck, N. Dak.. .- OP lo euns nasveniesessseceees 0. 60 Boban 0 cduces| saauws Kha venlasesadl ebuenbleedeseieness es slacens [euboue]ouseustoanses |eseees| seens O.BD Joccee Jocccceleccece 
Boston, Mass.....-- -- ea eee ETE lees we ccncvciscccesaseseeleussscleceste iinnextlpueone Ss  exfesenndledeens tancanalnereselesducobeisesa Qe GT Jocce sjocces neebes 
Buffalo, N. Y....--+++- DE tinknicedsont nbanstensecs Ge lesan ccanndvclacexed. svessipacceotanasbnleanasalbacdnal. seslacnss) Lnaiaieat ieboue |eneseelens . ee ae eee 
Chicago, Ill............ OR iiiccacnsasankbstbhs pease DM lscoes cstenelcasvannastnclecescafensen leduataladeadalanees | oscedibeaieaienaenniaaaannnnel ITE iesuiadliniageliedans 
Cincinnati, Ohio......- BEE lo ewun* cccccsiecsenssenes 0.42 wrcsecccnees ceveerecsees sosees ceesleeeees eeeeesleeeceslonsees|seeees seseeslseseesleeees lessens 1 O.8B |eccccclecccsclevens 
Cleveland, Ohio ....-.. BOM Witktsa ccnesalsendhaneares OTD lcveccccves cloccces vocvcelscsnscleceonelensske}eeces beevevelei babel seusectsscced ebensalabeuceiones «| O88 jrecee sacselovedys 
Denver, Colo........-- 2% 8.48p.m. 5.10p.m. 0.45 4.45 p.m. 4.55 p.m. 0.04 0.25 0.89 | 0.40 [..ccccleccee jcvceee cvvees sosccslevecesleveeseleceees bs. exe tecehialecnons 
Des Moines, Iowa..... De fodcconesctsalocosss sucess SEE jones cnsteelecanns cocesstequesslscceuk lowteenlagedssleveesslaneesaledstonleanaeh coeee Joveceeleconcs O.@ heccccele peasalenseds 
Detroit, Mich.....----- D lnccnceneccoclsscceonscoes OED leevccscésee [vovecccccsecleseesslcocces|o0cees]e0ccn]640dco] ceccnalonsdbafeeccseleseees [tt eeee eeeeee O. J occcccicccccelecveve 
Dodge City, Kans. .... | een eer GED lcceccccceccslasccevenceseleceveclecess lovese-levesosloreceslopsdeelecnseclooeece oveees levees seers OBB jocccce cccccelseses . 
Duluth, Minn......---- DP lhovunecessveleseses sceca’ DEP heccves cséseclecccss cos coelcecccclecccccioccces|conces[sccces| osecclececccleccccslecees locecoslececes 0. 22 vevcceloorecoleseues 
Eastport, Me....----.- GHEE [eccccescccselsecse socese BoGD | covcvsvccscclesccoccnseselecsces coccse| coceslsocceciesoeeslececscleesnee|sosorelseaseciovess [recess 0.70 | ccces| coovcleccces 
Erie, Pa@ ....scseees ose PEE inccece canes) acnnndacnns GuED leases sevescloceccnsocecelcoene-leccvecloccceelescocsfuccecs lescccclecese lpvecesiwcosealecseuslonooes OED hwoveccloccccsloocece 
Galveston, Tex......-- rs rere GAG lecocennvensel ccanencequestcdscnel scans Wiaeesslbamentbiedadelseush-t sccaniabustsrebeent lecansaleesas EF 5 eee Pee or 
Harrisburg, Pa....-..-. DS beecécns+4000lsnendscacees DBD [ccccccccccesicccecsccescelesesee|cccceslcccccelespeceleccessleceecsienpecelcosessleccees lecssecleseees OD jeccne-| soceslevcece 
Hatteras, N.C.....--.-- 1 1.12p.m.| 10.15 p.m. 0.98 | 2.18 p.m. 2.88 p.m.) 0.06 0.90 0.40 | 0.50 |... jecccee covens covces seeseclccece \covcss eeeees|soeseeeeeees sores 
Indianapolis, Ind...... 15 12.20p.m. 2.2p.m. 1.06 12.52p.m. 1.43p.m. 0.15 0.10 0.18 0.20 | 0.20 0.20 0.25 0.39 0.51 | 0.66 0.78 wccce ceceee ceeeer sevens 
Jacksonville, Fla...... 2  7.15p.m. 10.20p.m. 0.82 9.27p.m. 9.45 p.m. 0.27 0.06 0.18 9.80 0.50 ...... cesses PEE BESTE FM cea achadsl cite [ckaewsles oom feceene 
Jupiter, Fla ....---. ++» 30-31 5.00a.m. 3.00a.m. 8.76 t 8.50 a.m....... 1.34 1.42 1.50 1.55 1.56 1.60 1.67 1.74 | 1.82 | 1.87 cecsee ccceee weeeee tee oe 
SEN cuinueSabesssecveleccodssieccocestvecs] ceseesecesslaeuons 8.500a.m. 9.40a.m....... 1.92 1.99 2.06 | 2.14 | 2.19 2.22 2.25 22D | VBA | WB weveeelew ces weeeee sees 
tied geavekeslesweeselssous raacenilniecccadnin Tksene 9.40a-m. 11.30 a.m....... 2.48 2.46 2.50 2.58 | 2.57 2.60 2.62 2.64 | 2.69 2.78 lecceceleccees wevene soeces 
iP edeencevenecesslevecs slovesees eseslececcs ceenselecwoos 10.30a.m. 11.20 a.m. ...... 2.80 2.89 2.97 3.05 3.09 3.16 3.24 3.29 8.85 | 3.40 .. wees cecelesecneleocess 
ED cncevesces sees pecrecelsenece ceeceslenvece scents leceaee 11.20 a.m. 12.10 p.m.. 3.44 3.49 8.55 3.62 38.68 3.76 3.92 4.09 | 4.18 | 4.84 jccccccleccees seees tenes 
Do. o6+ occehs! snaccnesseslecw es 12.10p.m. 1.10 p.m. ..... 4.58 4.76 4.98 5.14 5.48 5.68 5.89 6.07 | 6.22 6.28 be sence lecncssloveces 


° 
R 


Kansas city, Mo ...... SE fincccnvevenst chtviaannts DED hoccces anscslescecoccvcacleetend|scscesleccnssiiness [v0ssecloceseclesnneslseesekineesstianwae ele . 85 

Key West. Fla 290-30 5.26 /p.m. 12.10 a.m. 2.05 9.20p.m. 9.85 p.m. 1.07 0.08 0.15 ‘0.17 0.19 0.90 ‘0.88° “0.85 “0.55 "0-70 0.78) 0.77 | OLaY 
Lincoln, Nebr......... 0 ' 

Little Rock, Ark...... 
Louisville, Ky ......... 
Memphis, Tenn........ 
Milwaukee, Wis....... 
Montgomery, Ala. .... 
Nantucket, Mass...... 
Nashville, Tenn..... x 
New Orleans, La....... 


Omaha, Nebr...... ... 
Philadelphia, Pa...... 
Pittsburg, Pa ......... 
Portland, Me..... .... 





eeeeses: 
B2NRSSE: 


St. Louis, Mo.......... 
St. Paul, Minn......... 18-19 
Salt Lake City, Utah.. 

San Diego, Cal......... 
San Francisco, Cal.... 
Savannah, Ga ......... 
Tampa, Fla............ 
Vicksburg, Miss....... 


Washington, D.C..... } 
Wilmington, N.C..... 


“2 
71 
0. 

0. 
0.78 
1.05 
0.48 
0.04 . 
0.61 . 
0.38 ; 
0.12. 
0.18 . 
1.75 
0.98 
0.48 














*Self register out of order. +t The storm began about 5 a. m. of the 30th, but the self register failed to record until 8 a. m., at which time 1.25 inches had fallen. 
Heavy rain continued from 8 a. m.to 110 p. m., during which time 5.20 inches were recorded, making a total fall of 6.45 inches in 8 hours and 10 minutes. Light rain con- 
tinued after 1.10 p. m., until 10.30 p. m., when heavy rain again began, 0.90 falling in about 30 minutes, after which rain continued light until about 8 a. m. of the 81st. 
The accumulated amounts for each 5 minutes are given from 8 a. m. to 1.10 p. m., the first amount, 1.34, being the total fall from the beginning of the storm to 8.05 a. m. 
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Tasie XII.—LZ2zcessive precipitation, by stations, for May, 1897. 


TaBLe XII.—EZxcessive precipitation—Continued. 














| Se 
€5 | Rainfall 2.50 paintall of 1inch, 
—F— , or more, in one 
. | Oe more, in %4 hour 
Ba hours. . 
Stations. | aE 
$3 , Py 
(ee; 8 | Piao is 
| =e < = < & «4 
Alabama. Inches. Inches. Ins. h.m. 
ID vccaws Giulia’ buetetd Obde<e «eedesslacessoes 2.88 i loscae’ leccteelocnves 
SE ebeGheGeeees 60660 Heseescnrecceceseescloneeses DUEL, DEE ledocesliceseotaceees 
ON Os ccceccecgses cecccceese ceccecoeceelseus cece 2.97 ED leccceslscesccleccens 
Arkansas 
AIRAREAS CU occccccsccescecccccccsccccevece|scce cece 3.25 9-10 2.45 1 30 10 
ED 065660. 60000 sed0Us 600000 66esescecese cecclecceccesleses ceseleces tose 2.438 10 11 
HOW PGES 000 ceseccescecee coves. cccccccccccscclsececccelsocsecce! seccses 1.50 10 12 
Colorado. 
i cchdctGaeeanGaeel dueneteuctesebectesesioscesces!) ME) . OD lececc-leasovelecsees 
DE 560 s6ectdadne ovedsese ebenné bees eueulewoo sees | RE eens eae 
GOST ccc cveccvcccscsoscesecccesccosccceceelcoccoceslcoce scesloses cece 1.18 030 2 
WEE cccseccescvccesecccceveceses cenceccccccclecescoce 38.00 BD | ccccclececcelcocess 
District of Columbia. 
IONE onen6ubte~ Gendeewesests 0000000600]0000 6000 Ae | BD lecocdclecccsslecccce 
WES WESSON cc cccccseccccccessccccs cece lcccceccs B.17 | WDAIB fn ccceslevccee covees 
Florida. 
niet hada tedehineGesees xceese 11.00 B.GB | BO-BE | occces! ccccce cocee 
ED cioces cebecbetentée $000k 60000+ocelecse consindeéeetéloces 6eus 2.12 030 15 
I n+46.6666 6606 covde. 05600) 660000000. leone, codleuendeuelcesesess 1.2% 100 14 
UENO oe coc rcccecccuces cecnceccceeeccececes 10.7 8.7 30-31 2.84 1 29 30 
Ns 0 00:00660000000060600 cheese eescesel eececces 2.55 1 ee Se eee 
PE SIE cucovntscecs ooeseccesdetdetceesoce|secsecee 4.00 OD leicscclovesselcences 
PT dccccdeeabed od debebebebsdebdiedeecloser sobelseéucéetidcuetese 1.88 100 12 
Georgia. 
PND ss6e06be ben ecciedeedhen eb eseqeceloces ced: lesecdeceleoteense 2.25 200 
WONG cnrccvccecsececess ceccecccvcesccceceloces cose 2.98 13-14 2.30 055 13 
Illinois. 
Laharpe ....... «+. PTTTITITITI TITLE CLERC 1.75 130 V7 
Indian Territory. 
EROGED a60s coscvecscvcecaccees 5.58 GelD lecctvslectccs lecenes 
GE iene 3.69 a? lstepanteducdeloneees 
Os ccccnccuseceveccuccsecoces ces: cecclceceeees 4. SGD bevcen cheveceoteseves 
Iowa. 
Din ‘dating oebeds bneesencesdedeoce coves leone cecelccceceeelecee sees 1.00 10 19 
EE REE EIT 1.70 130 19 
Kaneas. 
Oe csvscbececedececcetes sescccoene coveeslcocscccclocoossecleose cece 1.12 100 2 
sto dceudhvhieth een 6600800000046 bcRn Stes Seeel bees eetelevaceuse 1.48 040 10 
GD cecccecsscceceesceeoncseces cece cose ceccceleces coe 2.66 ©] leccecsiccessolsvewes 
PED cocesaveenehoteceveceses cess pods 6eenns linens bene “en 2.10 045 2 
Louisiana. 
BE, 66.06 cdncecewncceeses cee chee cess foccecese 3.51 
BE ob 000s 0000 cect eect ceeseecese coceeccoeccelesececes 8.15 BME leoccculsscoecesleccces 
SI, a cichceeséecoedocnceenres ecceccueseleese sees ' ta | ae ren creer 
Franklin’ ae dadeaahetbeae dub esekacteeeeses ae 2 1.28 040 30 
TD -dccdaneng sl endeeusé$000e5e}eeeebes lees eee 2.85 Wl den ankulscuueslascess 
560 60be 000s 56066060 ccce cscs bee cece oces ceceleceonses|sevecde 1.19 040 29 
Di inacheveut 5066 sees ecenews ndeeddnads aes 6 4endaaebunp 1.54 130 Pa 
ck. é cage bass béseeeebeeeunsss 000ced cose cedelecsecsctlesovesse 2.22 0 30 4 
Maine 
Bar Harbor........... sshbnd wanedes 2.50 2-3 
Maryland. 
Bachmans Valley..... . crevecccccccccre cocccoce! B98 | BBTG [ccccce ceccesicccces 
es 3.00 Oe ladnnselesse~ 
QCOMGMODEEE, cscs 0 ccccccccccccccces cecccces|ecececes 2.60 BD lh cccccelcvescolcccces 
WEMGTOOWE «00000 scces coves. BED | BES leccccclecccecicccess 
Mississippi 
DN si000 55 cuelicaeh Emeabebenskbésebastteadetus 2.88 TD Jccadestencecelesses 
VI ioctc datbdaheshes Sheeeous.cea égebsduleses tees 2.54 laces leeteus! steve 
Missouri. 
DEED couces 06-606 000600 000006H0S0OSS ONCE Coceeoceesooleses ceeeleceoeces 1.36 10 22 
DG we. Ba 0000 99008066 0000 0006006000 5800000 0060 Censleese ones eecoece: 1.07 100 22 
I 26s capedonsened}udededédeécedneseslesee teen 3.38 26 3.38 300 26 
PS WUNOERs conse cvesccocceseeccceesceeces| eeceeees 3.00 D hedddéscleeceésleccens 
PE DEO « 600666646 Chn0 00s G000 5006 606 eebco loose Coes 8.82 25-26 3.00 300 25-26 
SED a0066eenesetesesecendcescesante cececeleceoeses 2.7 iD Ixeiedacteesecel snantee 
uedecccksdsdesbdbunnsestéee’ be Sabesseuleoce cect 8.00 OP Tp. socakseccectoesoos 
Nebraska. 
SE cdand: 666060 066055 9N6NCOCSS0ERC bese clocce coceleeesesesleeboonse 1.3 110 31 
Arapaho .... ..cces canes 2.50 I leceensliceaes 
Di cctbegnbesas deese cevaescocsosecee ccolecseeses Ghee f SD lscuscalcocenslesesas 
PE Cibineees OGACSGER SOS HESS 069 DOES COCs Sebel eOEe Ceceteces cece eesceces 1.70 100 25 
Ss csnducennadeedhbaahéeeéucsees chcccelcoceeese 4.40 ea] ewes at 
New Hampshire. 
ED oceans cekebisendenenedine b0.0é00deeccelerce cess 2.77 A iceckclvccocclenesss 
New Jersey. 
Dn ~ceghedneubsbnedeeken ededeceeuseeleosscees 2.62 OR lcccedsfacvevelsaansa 
CRMNOCROWEEE 0 occccccccccccssscecesesocccesolescceces RE) BE hove csleccccolvccses 
SEED coccccccccoccces seceasescses dadin naselecétenece 4.00 ED Lienscclecdstel snbes 
SIE bh eebn 000cd obsess Senses ceereeescecéoocclececeece 3.98 . a as Sen 
DET dctned ddedabestss euessdéenteceegseteeseeese 2.98 10 2.98 215 10 
Sp n956.6060006 ceceeueedsten Guebe= Ge0eeslenee bees 2.58 EP lecccediececes|enete 


2 | Rainfall 2.50 

cz inches, or 

Sk more, in 4 
; = 6 hours. 
Stations. be 

zs 

° = ; 
e5 E ij 
== < a 


New Jersey—Continued. Inches. Inches. 
IUD, 6 p.dn.50 coWint 6nn66t'c.saedes ds0uk enontslecnonaun 4.25 1-2 
ithe ub dcectcne ws -cesdeveressécce weslocaeeses 8.20 12-13 
PD cdinccnechdentepunsee sheceehestseaktancecass 2.75 13 
PT cciccnrcekbeeterds) Wenkas sventetedeseuds 2.59 1-2 
Somerville........... ai Mbbban Miekneumaelaedeanie 2.52 1-2 

New Mezico. 
Pi itcaudnchsGusens eieGebediesd seeds wanetaunnsere 3.00 19 
Gallinas Spring........... Sudukcndebiesad leveenseviduceden [ébnneuns 
New York 
POD cbcesévitecsaccsocesecesensseeusescccelenctcces 4.72 12-13 
ae Pee 3.30 13 
North Carolina. 
Ti tedhen’ Gckeasuhledcbdaeketateuudateeee bers 4.07 1 
Shh idhiieecdeds adnavashdeseaentoshs qedtlecen ence 2.88 1 
DE 554.550466666b00000. udeuye Qbetes Nubalédensece 2.54 2 
Pantego......... 8.14 1 
EEE cacccsbentaekanekhieenenans BOSS RARER 
North Dakota. 
ey I kn neneGnae Wenees 066s ssenvs 
, Oklahoma. 
Ara  PPPTTTETILIELILT TLE TLE 3.48 5-6 
Sontver bp OOU0 606s 66665000 cbebaESEORSENSS SeEDeelececeveslcoccesceleese sess 
NN Side. thn ueeesdebeswndad” ennuses ects ledesceenleseoesettocee 
Pennsylvania. 
ID SION, onus nop 05s0edskessbebes véceelevesecse 8.32 1-2 
CGR cc nese cocccveccecevcccceceeesceselecsocces 3.58 12-13 
TE ccna” GhbdGeeecenn Gudea dusk dedhdslente ousblauen cvcsleesccens 
Se SEE os 060 -cccccscceces ccests cocclestesee|ccsascecleeseses 
ind ctietonk bbb oeuiundsd ehhbatobabaktense+ ask 2.63 13 
EEE 0.5 covenseecesesee c6ceee ebeess ceeeeelecennnes 2.50 1-2 
DE cctucpagigeenucdéte 00000 deesddlocsesons 8.00 1-2 
SED 00658 60600000000 cncesuessvesceececséieeee cece 2.95 13 
Pe IED Scnenveccccecccessccasecesess [eecetens 3.08 1-2 
i cit thet eee cete euagat Geese 2.82 13 
I tits pe eiieeeaddias cecekvewoeselerenduas 2.50 1-2 
Riccar n0yens'eccse1400s0eee0e cecelecesesws 3.08 1-2 
ST Pa ten' beedececceds seeceneontes 10.05 3.06 1-2 
Din aabedd ish dnide6 Jadess ecened docclibneeste 2.7% 13 
DWI WGEE ooccccesesccccs pubis casedaknaen beebeds 3.00 2 
South Carolina. 
BOSSE cccoeeasask césececccces 2.75 13 
South Dakota. 
ED 0.05 6669 666606b0 b0be 6656.0006 66660 cceeleceses 2.55 18 
IEE <6 dadabbeuwedkaduacede<c 3.09 26-27 
Tennessee 
SE ondbvtachs passaemeehes ObabNe . 6ad02 buesteetNées 2.60 12-13 
SE adden enue ceus eabeee 6t60desedeescdesalveeeeses 3.91 12-13 
SN ied cdi Shecndies @° seeeseeus' bb0b0e0010000 8000 3.07 12-13 
i ciiceshetttdebtnsscbe tibeckasnne 2.97 12-13 
Texas 
i dddnndctads whine eedaddh cobee-cnces caunlees dees 2.75 11 
ITE: ..nunddlnics dGinedeesnedcneedebenalens eked 8.95 5-6 
ED siinss weacnn Gundesedddayenenes ’ sbekalaeboese iene ; 
DC chiieeckedbecees webanetcdesseseecss, Gshaleeetenen 2.65 6-7 
PE  ccsbud apace oeeencdensassic - tewdbalaiws bone 4.58 9-10 
Pins Auitch CiGdd Seawth 6006600006 shccenebasbuawaset 4.50 28 
ene epee ee ee eer 
Dies peeuedutacessee vincavese decebbaslaaet ens ».75 16 
DE disccgescces coscevenccessds beGeaunelashbonentenses oenclsdensese 
DT thibt ded chbbdhe 640008 Snanbetednd deteteesdasbn 2.55 24-25 
Junction City.... 7" - 
DE, ccvnchaesecoeeedes 440040 00sser eneetivns sess 2.55 28-29 
BEE eonn-ceceneccesse coccactues 2.51 30 
Rheinland Sy ee ry er SSeS! ee = are 
PROCMEPTUNGS 6000 000s ccccccscesccscccccceveceslcoes eves 3-10 = 12-18 
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Chart I. Tracks of Centers of High Areas. May, 1897. 




















Chart II. Tracks of Centers of Low Areas. May, 1897. 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. 
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